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NOVEL COMPOUNDS 
Field of the Invention 

This invention relates to novel 2-pyridone derivatives, processes for their preparation, 
pharmaceutical compositions comprising them, and their use in therapy. 

Background of the Invention 

Elastases are possibly the most destructive enzymes in the body, having the ability to 
degrade virtually all connective tissue components. The uncontrolled proteolytic 
degradation by elastases has been implicated in a number of pathological conditions. 
Human neutrophil elastase (hNE), a member of the chymotrypsin superfamily of serine 
proteases is a 33-KDa enzyme stored in the azurophilic granules of the neutrophils. In 
neutrophils the concentration of NE exceeded 5 mM and its total cellular amount has been 
estimated to be up to 3 pg. Upon activation, NE is rapidly released from the granules into 
the extracellular space with some portion remaining bound to neutrophil plasma membrane 
(See Kawabat et al. 2002, Eur. J. Pharmacol. 451, 1-10). The main intracellular 
physiological function of NE is degradation of foreign organic molecules phagocytosed by 
neutrophils, whereas the main target for extracellular elastase is elastin (Janoff and 
Scherer, 1968, J. Exp. Med. 128, 1 137-1 155). NE is unique, as compared to other proteases 
(for example, proteinase 3) in that it has the ability to degrade almost all extracellular 
matrix and key plasma proteins (See Kawabat et al., 2002, Eur. J. Pharmacol. 451, 1-10). It 
degrades a wide range of extracellular matrix proteins such as elastin, Type 3 and type 4 
collagens, laminin, fibronectin, cytokines, etc. (Ohbayashi, H., 2002, Expert Opin. 
Investig. Drugs, 11, 965-980). NE is a major common mediator of many pathological 
changes seen in chronic lung disease including epithelial damage (Stockley, R.A. 1994, 
Am. J. Resp. Crit. Care Med. 150, 109-113). 

The destructive role of NE was solidified almost 40 years ago when Laurell and Eriksson 
reported an association of chronic airflow obstruction and emphysema with deficiency of 
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serum ai-antitrypsin (Laurell and Eriksson, 1963, Scand. J. Clin. Invest. 15, 132-140). 
Subsequently it was determined that ^-antitrypsin is the most important endogenous 
inhibitor of human NE. The imbalance between human NE and endogenous antiprotease is 
believed to cause excess human NE in pulmonary tissues which is considered as a major 
pathogenic factor in chronic obstructive pulmonary disease (COPD). The excessive human 
NE shows a prominent destructive profile and actively takes part in destroying the normal 
pulmonary structures, followed by the irreversible enlargement of the respiratory airspaces, 
as seen mainly in emphysema. There is an increase in neutrophil recruitment into the lungs 
which is associated with increased lung elastase burden and emphysema in oci-proteinase 
inhibitor-deficient mice (Cavarra et al., 1996, Lab. Invest. 75, 273-280). Individuals with 
higher levels of the NE-cci protease inhibitor complex in bronchoalveolar lavage fluid show 
significantly accelerated decline in lung functions compared to those with lower levels 
(Betsuyaku et al. 2000, Respiration, 67, 261-267). Instillation of human NE via the trachea 
in rats causes lung haemorrhage, neutrophil accumulation during acute phase and 
emphysematous changes during chronic phase (Karaki et al., 2002, Am. J. Resp. Crit. Care 
Med., 166, 496-500). Studies have shown that the acute phase of pulmonary emphysema 
and pulmonary haemorrhage caused by NE in hamsters can be inhibited by pre-treatment 
with inhibitors of NE ( Fujie et al.,1999, Inflamm. Res. 48, 160-167). 

Neutrophil-predominant airway inflammation and mucus obstruction of the airways are 
major pathologic features of COPD, including cystic fibrosis and chronic bronchitis. NE 
impairs mucin production, leading to mucus obstruction of the airways. NE is reported to 
increase the expression of major respiratory mucin gene, MUC5AC (Fischer, B.M & 
Voynow, 2002, Am. J. Respir. Cell Biol., 26, 447-452). Aerosol administration of NE to 
guinea pigs produces extensive epithelial damage within 20 minutes of contact (Suzuki et 
al., 1996, Am. J. Resp. Crit. Care Med., 153, 1405-1411). Furthermore NE reduces the 
ciliary beat frequency of human respiratory epithelium in vitro (Smallman et al., 1984, 
Thorax, 39, 663-667) which is consistent with the reduced mucociliary clearance that is 
seen in COPD patients (Cuirie et al., 1984, Thorax, 42, 126-130). The instillation of NE 
into the airways leads to mucus gland hyperplasia in hamsters (Lucey et al., 1985, Am. 
JResp. Crit. Care Med., 132,362-366). A role for NE is also implicated in mucus 
hypersecretion in asthma. In an allergen sensitised guinea pig acute asthma model an 
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inhibitor of NE prevented goblet cell degranulation and mucus hypersecretion (Nadel et al., 
1999, Eur. Resp. J., 13, 190-196). 

NE has been also shown to play a role in the pathogenesis of pulmonary fibrosis. 
NE: oci.protenase inhibitor complex is increased in serum of patients with pulmonary 
fibrosis, which correlates with the clinical parameters in these patients (Yamanouchi et al., 
1998, Eur. Resp. J. 11, 120-125). In a murine model of human pulmonary fibrosis, aNE 
inhibitor reduced bleomycin-induced pulmonary fibrosis (Taooka et al., 1997, Am. J. Resp. 
Crit. Care Med., 156, 260-265). Furthermore investigators have shown that NE deficient 
mice are resistant to bleomycin-induced pulmonary fibrosis (Dunsmore et al., 2001, Chest, 
120, 35S-36S). Plasma NE level was found to be elevated in patients who progressed to 
ARDS implicating the importance of NE in early ARDS disease pathogenesis. (Donnelly 
et al., 1995, Am. J. Res. Crit. Care Med., 151, 428-1433). The antiproteases andNE 
complexed with antiprotease are increased in lung cancer area (Marchandise et al., 1989, 
Eur. Resp. J. 2, 623-629). Recent studies have shown that polymorphism in the promoter 
region of the NE gene are associated with lung cancer development (Taniguchi et al., 2002, 
Clin. Cancer Res., 8, 1 115-1120. 

Acute lung injury caused by endotoxin in experimental animals is associated with elevated 
levels of NE ( Kawabata, et al., 1999, Am. J. Resp. Crit. Care, 161, 2013-2018). Acute 
lung inflammation caused by intratracheal injection of lipopolysaccharide in mice has been 
shown to elevate the NE activity in bronchoal veolar lavage fluid which is significantly 
inhibited by a NE inhibitor (Fujie et al., 1999, Eur. J. Pharmacol., 374, 1 17-125; Yasui, et 
al., 1995, Eur. Resp. J., 8, 1293-1299). NE also plays an important role in the neutrophil- 
induced increase of pulmonary microvascular permeability observed in a model of acute 
lung injury caused by tumour necrosis factor cc (TNFcc) and phorbol myristate acetate 
(PMA) in isolated perfused rabbit lungs (Miyazaki et al., 1998, Am. J. Respir. Crit. Care 
Med., 157, 89-94). 

A role for NE has also been suggested in monocrotoline-induced pulmonary vascular wall 
thickening and cardiac hypertrophy (Molteni et al., 1989, Biochemical Pharmacol. 38, 
2411-2419). Serine elastase inhibitor reverses the monocrotaline-induced pulmonary 
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hypertension and remodelling in rat pulmonary arteries (Cowan et al., 2000, Nature 
Medicine, 6, 698-702). Recent studies have shown that serine elastase, that is, NE or 
vascular elastase are important in cigarette smoke-induced muscularisation of small 
pulmonary arteries in guinea pigs (Wright et al., 2002, Am. J. Respir. Crit. Care Med., 166, 
954-960). 

NE plays a key role in experimental cerebral ischemic damage (Shimakura et al., 2000, 
Brain Research, 858, 55-60), ischemia-reperfusion lung injury (Kishima et al., 1998, Ann. 
Thorac. Surg. 65, 913-918) and myocardial ischemia in rat heart (Tiefenbacher et al., 1997, 
Eur. J. PhysioL, 433, 563-570). Human NE levels in plasma are significantly increased 
above normal in inflammatory bowel diseases, for example, Crohn's disease and ulcerative 
colitis (Adeyemi et al., 1985, Gut, 26, 1306-1311). In addition NE has also been assumed 
to be involved in the pathogenesis of rheumatoid arthritis (Adeyemi et al., 1986, 
Rheumatol. Int., 6, 57). The development of collagen induced arthritis in mice is 
suppressed by a NE inhibitor (Kakimoto et al., 1995, Cellular Immunol. 165, 26-32). 

Thus, human NE is known as one of the most destructive serine proteases and has been 
implicated in a variety of inflammatory diseases. The important endogenous inhibitor of 
human NE is cci-anti trypsin. The imbalance between human NE and antiprotease is 
believed to give rise to an excess of human NE resulting in uncontrolled tissue destruction. 
The protease/ antiprotease balance may be upset by a decreased availability of 
cci-antitrypsin either through inactivation by oxidants such as cigarette smoke, or as a 
result of genetic inability to produce sufficient serum levels. Human NE has been 
implicated in the promotion or exacerbation of a number of diseases such as pulmonary 
emphysema, pulmonary fibrosis, adult respiratory distress syndrome (ARDS), ischemia 
reperfusion injury, rheumatoid arthritis and pulmonary hypertension. 

WO 02/053543 discloses pyridone derivatives having affinity for cannabinoid 2-type 
receptor. 
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The present invention discloses novel 2-pyridione derivatives that are inhibitors of human 
neutrophil elastase and homologous serine proteases such as proteinase 3 and pancreatic 
elastase, and are thereby useful in therapy. 

Disclosure of the Invention 

The present invention provides a compound of formula (I) 



O 




wherein: 

3 

Y represents CR orN; 

R 1 represents H or CI to 6 alkyl; 
2 

R represents phenyl or a five- or six-membered heteroaromatic ring containing 1 to 4 
heteroatoms independently selected from O, S and N; said aromatic ring being optionally 
substituted by 1 to 3 substituents selected independently from OH, halogen, CI to 6 alkyl, 
CI to 6 alkoxy, NR 58 COR 50 , COOR 51 , COR 52 , CONR 53 R 54 and NR 47 R 48 ; said alkyl 
being optionally further substituted by OH, CI to 6 alkoxy, CN or C0 2 R 49 ; 
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47 48 

R and R independently represent H, CI to 6 alkyl or C2 to 6 alkanoyl; 



^3 

R represents H or F; 



G 1 represents phenyl or a five- or six-membered heteroaromatic ring containing 1 to 3 
heteroatoms independently selected from O, S and N; 

R 5 represents H, halogen, CI to 6 alkyl, CN, CI to 6 alkoxy, N0 2 , NR 14 R 15 , CI to 3 alkyl 
substituted by one or more F atoms or CI to 3 alkoxy substituted by one or more F atoms; 

14 15 

R and R independently represent H or CI to 3 alkyl; said alkyl being optionally further 
substituted by one or more F atoms; 



n represents an integer 1, 2 or 3 and when n represents 2 or 3, each R 5 group is selected 
independently; 

4 

R represents H or CI to 6 alkyl; said alkyl being optionally further substituted by OH or 
CI to 6 alkoxy; 

or R 4 and L are joined together such that the group -NR 4 L represents a 5 to 7 membered 
azacyclic ring optionally incorporating one further heteroatom selected from O, S and 
NR 16 ; 



29 

L represents a bond, O, S(0)p, NR or CI to 6 alkyl; said alkyl optionally incorporating a 

heteroatom selected from O, S and NR 16 ; and said alkyl being optionally further 
substituted by OH or OMe; 



G represents a monocyclic ring system selected from: 
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i) phenyl or phenoxy, 

ii) a 5 or 6 membered heteroaromatic ling containing one to three heteroatoms 

independently selected from O, S and N, 

iii) a C3 to 6 saturated or partially unsaturated cycloalkyl, or 

iv) a C4 to 7 saturated or partially unsaturated heterocyclic ring containing one or two 

17 

heteroatoms independently selected from O, S(0) p and NR and optionally further 
incorporating a carbonyl group; or 

2 

G represents a bicyclic ring system in which each of the two rings is independently 
selected from: 

i) phenyl, 

ii) a 5 or 6 membered heteroaromatic ring containing one to three heteroatoms 
- independently selected from O, S and N, 

iii) a C3 to 6 saturated or partially unsaturated cycloalkyl, or 

iv) a C4 to 7 saturated or partially unsaturated heterocyclic ring containing one or two 

17 

heteroatoms independently selected from O, S(0) p and NR and optionally further 
incorporating a carbonyl group; 

and the two rings are either fused together, or are bonded directly together or are separated 
by a linker group selected from O, S(0) q or CH 2 , 

said monocyclic or bicyclic ring system being optionally further substituted by one to three 
substituents independently selected from CN, OH, CI to 6 alkyl, CI to 6 alkoxy, halogen, 
NR 18 R 19 , N0 2 , OS0 2 R 38 , C0 2 R 2 °, C(=NH)NH 2 , C(0)NR 21 R 22 , C(S)NR 23 R 24 , 
SC(=NH)NH 2 , NR 31 C(=NH)NH 2 , S(0) s R 25 , S0 2 NR 26 R 27 , CI to 3 alkoxy substituted by 

one or more F atoms and CI to 3 alkyl substituted by S0 2 R 39 , NR 56 R 57 or by one or more 

F atoms; 

or 
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2 

when L does not represent an bond, G may also represent H; 



At each occurrence, p, q, s and t independently represent an integer 0, 1 or 2; 
18 19 

R and R independently represent H, CI to 6 alkyl, formyl, C2 to 6 alkanoyl, S(0) t R 
33 34 

or SO2NR R ; said alkyl group being optionally further substituted by halogen, CN, CI 
to 4 alkoxy or CONR 41 R 42 ; 



25 

R represents H, CI to 6 alkyl or C3 to 6 cycloalkyl; said alkyl group being optionally 

further substituted by one or more substituents selected independently from OH, CN, 

35 36 37 40 

CONR R ,C0 2 R ,OCOR , C3 to 6 cycloalkyl, a C4 to 7 saturated heterocyclic ring 

containing one or two heteroatoms independently selected from O, S(0) p and NR 43 and 
phenyl or a 5 or 6 membered heteroaromatic ring containing one to three heteroatoms 
independently selected from O, S and N; said aromatic ring being optionally further 
substituted by one or more substituents selected independently from halogen, CN, CI to 4 
alkyl, CI to 4 alkoxy, OH, CONR R , CQ 2 R , S(0) s R 3:> and NHCOCH3; 



32 

R represents H, CI to 6 alkyl or C3 to 6 cycloalkyl; 



R 1 *, R 17 , R 20 , R 21 , R 22 , R 23 , R 24 , R 2 *, R 27 , R* R 31 , R 33 , R M , r 35 , r m , tP, r^, 

R 39 , R 40 , R« R 42 , R 43 , R 44 , R 45 , R 46 , R 4 ', R 50 , R 51 , R 52 R 53 , R 54 , R 5S , r' 6 , r" 
58 

aad R independently represent H or CI to 6 alkyl; 



and pharmaceutical^ acceptable salts thereof. 
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The compounds of formula (I) may exist in enantiomeric and/or tautomeric forms. It is to 
be understood that all enantiomers, diastereomers, racemates, tautomers and mixtures 
thereof are included within the scope of the invention. 

Unless otherwise indicated, the term "CI to 6 alkyl" referred to herein denotes a straight or 
branched chain alkyl group having from 1 to 6 carbon atoms. Examples of such groups 
include methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, pentyl and hexyl. The 
terms "CI to 3 alkyl" and "CI to 4 alkyl" are to be interpreted analogously. 

Examples of "CI to 3 alkyl substituted by one or more F atoms" include fluoromethyl, 
difluoromethyl, trifluoromethyl, 2,2,2-trifluoroethyl, 1,1-difluoroethyl, pentafluoroethyl 
and 3,3,3-trifluoropropyl. 

Unless otherwise indicated, the term "CI to 6 alkoxy " referred to herein denotes an 
oxygen substituent bonded to a straight or branched chain alkyl group having from 1 to 6 
carbon atoms. Examples of such groups include methoxy, ethoxy, n-propoxy, i-propoxy, 
n-butoxy, i-butoxy and s-butoxy. The terms "CI to 3 alkoxy" and "CI to 4 alkoxy" are to 
be interpreted analogously. 

Examples of "CI to 3 alkoxy substituted by one or more F atoms" include fluoromethoxy, 
trifluoromethoxy, 2,2,2-trifluoroethoxy and 3,3,3-trifluoropropoxy. 

Unless otherwise indicated, the term "C2 to 6 alkanoyl" referred to herein denotes a 
straight or branched chain alkyl group having from 1 to 5 carbon atoms bonded to the 
molecule via a carbonyl group. Examples of such groups include acetyl, propionyl and 
pivaloyl. 

Unless otherwise indicated, the term "halogen" referred to herein denotes fluorine, 
chlorine, bromine and iodine. 

Examples of a five or six membered heteroaromatic ring containing 1 to 4 heteroatoms 
independently selected from O, S and N include furan, thiophene, pyrrole, oxazole, 
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1,2,4-oxadiazole, 1,3,4-oxadiazole, isoxazole, imidazole, pyrazole, thiazole, triazole, 
thiadiazole, pyridine, pyrimidine, pyrazine and tetrazole. Examples of a five or six 
membered heteroaromatic ring containing 1 to 3 heteroatoms independently selected from 
O, S and N include furan, thiophene, pyrrole, oxazole, 1,2,4-oxadiazole, 1,3,4-oxadiazole, 
isoxazole, imidazole, pyrazole, thiazole, triazole, thiadiazole, pyridine, pyrimidine and 
pyrazine. 

Unless otherwise indicated, the term "C3 to 6 saturated or partially unsaturated cycloalkyl" 
referred to herein denotes a 3 to 6 membered non-aromatic carbocyclic ring optionally 
incorporating one or more double bonds. Examples include cyclopropyl, cyclopentyl, 
cyclopentenyl, cyclohexyl and cyclohexenyl. The term "five- or six-membered saturated or 
partially unsaturated cycloalkyl ring" is to be interpreted analogously. 

Unless otherwise indicated, the term "C4 to 7 saturated or partially unsaturated 

heterocyclic ring containing one or two heteroatoms independently selected from O y S(0) p 
17 

and NR and optionally further incorporating a carbonyl group" referred to herein denotes 
a 4 to 7 membered non-aromatic heterocyclic ring optionally incorporating one or more 
double bonds and optionally incorporating a carbonyl group. Examples include 
tetrahydrofuran, thiolane 1,1-dioxide, tetrahydropyran, 4-oxo-4H-pyran, pyrrolidine, 
pyiroline, imidazolidine, dihydro-oxazole, dihydropyrazole, 1,3-dioxolane, piperidine, 
piperazine, morpholine, perhydroazepine, pyrrolidone and piperidone. The term "five- or 

six-membered saturated or partially unsaturated heterocyclic ring containing one 

13 

heteroatom selected from O, S and NR " is to be interpreted analogously. 

Examples of a "5 to 7 membered azacyclic ring optionally incorporating one further 
heteroatom selected from O, S and NR 16 " include pyrrolidine, piperidine, morpholine, 
thiomorpholine and piperazine. 

In the definition of L, "CI to 6 alkyl; said alkyl optionally incorporating a heteroatom 
selected from O, S and NR 16 " embraces a straight or branched chain arrangement of 1 to 6 
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carbon atoms in which any two carbon atoms are optionally separated by O, S or NR 16 . 
The definition thus includes, for example, methylene, ethylene, propylene, hexamethylene : 
ethylethylene, -CH 2 CH 2 0~CH2- -CH2CH2O-CH2-CH2-, -CH 2 CH 2 S- and 
-CH 2 CH 2 NR 16 -. 

Examples of bicyclic ring systems in which the two rings are either fused together, or are 
bonded directly together or are separated by a linker group selected from O, S(0) q or CH2 
include biphenyl, thienylphenyl, pyrazolylphenyl, phenoxyphenyl, phenylcyclopropyl, 
naphthyl, indanyl, quinolyl, tetrahydroquinolyl, benzofuranyl, indolyl, isoindolyl, 
indolinyl, benzofuranyl, benzothienyl, indazolyl, benzimidazolyl, benzthiazolyl, purinyl, 
isoquinolyl, chromanyl, indenyl, quinazolyl, quinoxalyl, chromanyl, isocromanyl, 3H- 
indolyl, lH-indazolyl, quinuclidyl, tetrahydronaphthyl, dihydrobenzofuranyl, morpholine- 
4-ylphenyl, 1,3-benzodioxolyl, l,l-dioxido-2,3-dihydro-l -benzothienyl, 2,3-dihydro-l,4- 
benzodioxinyl, 1,3-benzodioxinyl, and 3,4-dihydro-isochromenyl. 

3 

In one embodiment, Y in formula (I) represents CR . In another embodiment, Y represents 
N. 

In one embodiment, R 1 in formula (I) represents CI to 6 alkyl. In another embodiment, R 1 
represents CH3. 

2 

In one embodiment, R in formula (I) represents optionally substituted phenyl. In another 
2 

embodiment, R in formula (I) represents an optionally substituted five- or six-membered 

heteroaromatic ring containing 1 to 4 heteroatoms selected independently from O, S and N. 

2 

In another embodiment, R in formula (I) represents an optionally substituted five- or six- 
membered heteroaromatic ring containing 1 to 3 heteroatoms selected independently from 

2 

O, S and N. In another embodiment, R in formula (I) represents an optionally substituted 
five-membered heteroaromatic ring containing 2 or 3 heteroatoms selected independently 
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from O, S and N. In another embodiment, R in formula (I) represents optionally 
substituted furan, pyridine, pyrimidine, pyrrole, thiophene, thiazolo, isoxazole, oxadiazole 
or thiadiazole. In another embodiment, R in formula (I) represents optionally substituted • 
isoxazole. 

3 

In one embodiment, R in formula (I) represents H. 

In one embodiment, G 1 in formula (I) represents phenyl or pyridyl. In another 
embodiment, G 1 in formula (I) represents phenyl. 

In one embodiment, R 5 in formula (I) represents halogen, CI to 6 alkyl, CN or CI to 3 
alkyl substituted by one or more F atoms. In another embodiment, R 5 in formula (I) 
represents CI, CH3, CN or CF3. 

In one embodiment, n represents the integer 1. 

In another embodiment, G 1 in formula CD represents phenyl, R 5 represents CF3 and n 
represents the integer 1. 

4 

In one embodiment, R represents H. 

In one embodiment, L represents CI to 6 alkyl. In another embodiment, L represents 

29 29 

-CH2-. In another embodiment, L represents NR and R represents H. 

2 

In one embodiment, G represents an optionally substituted monocyclic ring system 
selected from: 



i) phenyl, 
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ii) a 5 or 6 membered heteroaromatic ring containing one to three heteroatoms 

independently selected from O, S and N, 

iii) a C3 to 6 saturated or partially unsaturated cycloalkyl, or 

iv) a C4 to 7 saturated or partially unsaturated heterocyclic ring containing one or two 

heteroatoms independently selected from O, S(0) p and NR 17 and optionally further 
incorporating a carbonyl group. 

2 

In another embodiment, G represents optionally substituted phenyl. In another 

2 38 2*? Ofs on 

embodiment, G represents phenyl substituted by OSO2R , S(0) s R , SO2NR R , 

18 19 18 19 • 32 3*3 34. 

NR R (wherein at least one of R andR represents S(0) t R or S02NR R ) or 

39 2 
CI to 3 alkyl substituted by SO2R . In another embodiment, G represents phenyl 

25 25 

substituted by S(0) s R and R represents CI to 6 alkyl or C3 to 6 cycloalkyl and s 
represents the integer 2. 

2 

In another embodiment, G represents an optionally substituted bicyclic ring system in 
which each of the two rings is independently selected from: 

i) phenyl, 

ii) a 5 or 6 membered heteroaromatic ring containing one to three heteroatoms 

independently selected from O, S and N, 

iii) a C3 to 6 saturated or partially unsaturated cycloalkyl, or 

iv) a C4 to 7 saturated or partially unsaturated heterocyclic ring containing one or two 

17 

heteroatoms independently selected from O, S(0) p and NR and optionally further 
incorporating a carbonyl group; 

and the two rings are either fused together, or are bonded directly together or are separated 
by a linker group selected from O, S(0) q or CH 2 . 
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3 3 1 

In one embodiment, Y in formula (I) represents CR andR represents H; R represents 
2 

CI to 6 alkyl; R represents an optionally substituted five- or six-membered 
heteroaromatic ring containing 1 to 3 heteroatoms selected independently from O, S and N; 
G 1 represents phenyl; R 5 represents halogen, CI to 6 alkyl, CN or CI to 3 alkyl substituted 
by one or more F atoms; R 4 represents H; L represents CI to 6 alkyl; and G 2 represents an 
optionally substituted monocyclic ring system selected from: 

i) phenyl, 

ii) a 5 or 6 membered heteroaromatic ring containing one to three heteroatoms 

independently selected from O, S and N, 

iii) a C3 to 6 saturated or partially unsaturated cycloalkyl, or 

iv) a C4 to 7 saturated or partially unsaturated heterocyclic ring containing one or two 

17 

heteroatoms independently selected from O, S(0) p and NR and optionally further 
incorporating a carbonyl group. 



3 3 1 

In one embodiment, Y in formula (I) represents CR and R represents H; R represents 

2 

CI to 6 alkyl; R represents an optionally substituted five-membered heteroaromatic ring 
containing 1 to 3 heteroatoms selected independently from O, S and N; G 1 represents 

phenyl; R 5 represents halogen, CI to 6 alkyl, CN or CI to 3 alkyl substituted by one or 

4 2 
more F atoms; R represents H; L represents CI to 6 alkyl; and G represents phenyl 

substituted by OS0 2 R 38 , S(0) s R 25 , S0 2 NR 26 R 27 , NR 18 R 19 (wherein at least one of R 18 

and R 19 represents S(0) t R 32 or S02NR 33 R 34 ) or CI to 3 alkyl substituted by S0 2 R 39 . 

3 3 1 

In one embodiment, Y in formula (I) represents CR andR represents H; R represents 

2 

methyl; R represents an optionally substituted five-membered heteroaromatic ring 
containing 2 or 3 heteroatoms selected independently from O, S and N; G 1 represents 
phenyl; R 5 represents CI, CH 3 , CN or CF 3 ; R 4 represents H; L represents CI to 6 alkyl; 
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and G 2 represents phenyl substituted by OS0 2 R 38 , S(0) s R 25 , S0 2 NR 26 R 27 , NR 18 R 19 

18 19 32 33 34 

(wherein at least one of R andR represents S(0) t R orS02NR R ) or CI to 3 

39 

alkyl substituted by SO2R • 



3 3 1 

In one embodiment, Y in formula (I) represents CR and R represents H; R represents 

2 1 5 

methyl; R represents an optionally substituted isoxazole ring; G represents phenyl; R 

4 2 
represents CI, CH3, CN or CF3; R represents H; L represents CI to 3 alkyl; and G 

represents phenyl substituted by OS0 2 R 38 , S(0) s R 25 , S0 2 NR 26 R 27 , NR 18 R 19 (wherein at 

18 X9 32 33 34 

least one of R and R represents S(0) t R or S02NR R ) or CI to 3 alkyl substituted 

39 

by S0 2 R . 

3 3 1 

In one embodiment, Y in formula (I) represents CR andR represents H; R represents 

2 

methyl; R represents an optionally substituted five-membered heteroaromatic ring 

containing 2 or 3 heteroatoms selected independently from O, S and N; G 1 represents 

5 4 
phenyl; R represents CI, CH3, CN or CF3; R represents H; L represents CI to 6 alkyl; 

2 25 25 

and G represents phenyl substituted by S(0) s R and R represents CI to 6 alkyl or C3 

to 6 cycloalkyl and s represents the integer 2. 

3 3 1 

In one embodiment, Y in formula (I) represents CR andR represents H; R represents 

2 15 
methyl; R represents an optionally substituted isoxazole ring; G represents phenyl; R 

4 2 
represents CI, CH 3 , CN or CF 3 ; R represents H; L represents CI to 3 alkyl; and G 

25 25 

represents phenyl substituted by S(0) s R and R represents CI to 6 alkyl or C3 to 6 
cycloalkyl and s represents the integer 2. 
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3 1 

In one embodiment, Y in formula (I) represents CR or N; R represents H or CI to 6 
2 

alkyl; R represents phenyl or a five- or six-membered heteroaromatic ring containing 1 to 

4 heteroatoms independently selected from O, S and N; said aromatic ring being optionally 
substituted by 1 to 3 substituents selected independently from OH, halogen, CI to 6 alkyl, 
CI to 6 alkoxy, NCOR 50 , COOR 51 , COR 52 , CONR 53 R 54 and NR 47 R 48 ; said alkyl being 

optionally further substituted by OH, CN or C0 2 R 49 ; R 4? and R 48 independently represent 

3 1 

H, CI to 6 alkyl or C2 to 6 alkanoyl; R represents H or F; G represents phenyl or a five- 

or six-membered heteroaromatic ring containing 1 to 3 heteroatoms independently selected 

from O, S and N; R 5 represents H, halogen, CI to 6 alkyl, CN, CI to 6 alkoxy, N0 2 , 
14 15 

NR R , CI to 3 alkyl substituted by one or more F atoms or CI to 3 alkoxy substituted 

14 15 

by one or more F atoms; R and R independently represent H or CI to 3 alkyl; said 
alkyl being optionally further substituted by one or more F atoms; n represents an integer 

I, 2 or 3 and when n represents 2 or 3, each R 5 group is selected independently; R 4 
represents H or CI to 6 alkyl; said alkyl being optionally further substituted by OH or CI 
to 6 alkoxy; or R 4 and L are joined together such that the group -NR 4 L represents a 5 to 7 
membered azacyclic ring optionally incorporating one further heteroatom selected from O, 

5 and NR 16 ; L represents a bond, O, NR 29 or CI to 6 alkyl; said alkyl optionally 

incoiporating a heteroatom selected from O, S and NR 16 ; and said alkyl being optionally 

2 

further substituted by OH or OMe; G represents a monocyclic ring system selected from: 

i) phenyl or phenoxy, 

ii) a 5 or 6 membered heteroaromatic ring containing one to three heteroatoms 

independently selected from O, S and N, 

iii) a C3 to 6 saturated or partially unsaturated cycloalkyl, or 

iv) a C4 to 7 saturated or partially unsaturated heterocyclic ring containing one or two 

17 

heteroatoms independently selected from O, S(0) p and NR and optionally further 
incorporating a carbonyl group; or 
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2 

G represents a bicyclic ring system in which each of the two rings is independently 
selected from: 

i) phenyl, 

ii) a 5 or 6 membered heteroaromatic ring containing one to three heteroatoms 

independently selected from O, S and N, 

iii) a C3 to 6 saturated or partially unsaturated cycloalkyl, or 

iv) a C4 to 7 saturated or partially unsaturated heterocyclic ring containing one or two 

heteroatoms independently selected from O, S(0) p and NR 17 and optionally further 

incorporating a carbonyl group; 
and the two rings are either fused together, or are bonded directly together or are separated 
by a linker group selected from O, S(0) q or CH 2 ; said monocyclic or bicyclic ring system 
being optionally further substituted by one to three substituents independently selected 
from CN, OH, CI to 6 alkyl, CI to 6 alkoxy, halogen, NR 18 R 19 , N0 2 , OS0 2 R 38 , C0 2 R 2 °, 

C(=NH)NH 2 , C(0)NR 21 R 22 , C(S)NR 23 R 24 , SC(=NH)NH 2 , NR 3 J C(=NH)NH 2 , S(0) s R 25 , 
26 27 

S0 2 NR R , CI to 3 alkoxy substituted by one or more F atoms and CI to 3 alkyl 
39 

substituted by S0 2 R or by one or more F atoms; or when L does not represent an bond, 

2 1 Q 

G may also represent H; p, q, s and t independently represent an integer 0, 1 or 2; R 

19 *o 
and R independently represent H, CI to 6 alkyl, formyl, C2 to 6 alkanoyl, S(0) t R or 

33 34 

S0 2 NR R ; said alkyl group being optionally further substituted by halogen, CN, CI to 
41 42 25 

4 alkoxy or CONR R ;R represents H, CI to 6 alkyl or C3 to 6 cycloalkyl; said alkyl 

group being optionally further substituted by one or more substituents selected 

independently from OH, CN, CONR 35 R 36 , C0 2 R 3? , OCOR 40 , C3 to 6 cycloalkyl, a C4 to 

7 saturated heterocyclic ring containing one or two heteroatoms independently selected 

43 

from O, S(0) p and NR and phenyl or a 5 or 6 membered heteroaromatic ring containing 
one to three heteroatoms independently selected from O, S and N; said aromatic ring being 
optionally further substituted by one or more substituents selected independently from 
halogen, CN, CI to 4 alkyl, CI to 4 alkoxy, OH, CONR^R 45 , CO^ 46 , S(0) s R 55 and 
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NHCOCH3; R 32 represents H, CI to 6 alkyl or C3 to 6 cycloalkyl; and R 16 , R 17 , R 20 , R 21 , 

R 22 , R 23 , R 24 , R 26 , R 27 , R 29 , R 3 '. R M , R 34 , R 35 , R 36 , R 37 , R 38 , R 39 , R 40 , R 4 \ R«. R « 
r* 44 td 45 t^ 4 ^ «49 „50 „51 ^52 ^53 ^54 , 55 

R , R , R ,R , R ,R ,R ,R ,R and R independently represent H or CI to 6 
alkyl. 

In another aspect, the invention specifically provides any compound as described in the 

Examples herein, or the free base thereof or a pharmaceutical^ acceptable salt thereof. 

Particular compounds include: 

6-methyl-/^[4-(met^ 

dihydropyridine-3-carboxamide; 

5-[4-(hydroxymethyl)phen^ 

(trifluoromethyl)phenyl]-l,2^hydropyridine-3-carboxamide; 

5- furan-3-yl-6-methyl-2-oxo-l-(3-trifl^^ 
carboxylic acid 4-methanesulfonyl-benzylamide; 

6- methoxy-2-methyl-iV-[4-(methylsulfonyl)benzyl]-6-oxo-l-[3- 
1 ,6-dihydro-3 ,3 -bipyridine-5-carboxamide; 
5-(2-methoxypyrinndin-5-yl)-6^ 

(trifluoromethyl)phenyl]-l,2-dihycfropyridine-3-carboxamide; 

5- [4-(acetylamino)phenyl]-6-methyl-^ 
(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxamide; 

6- methyl-2-oxo-5-(lH-pyn:ol-3^^^ 
carboxylic acid 4-methanesulfonyl-benzylamide; 

5- furan-2-yl-6-methyl-2-oxo-l-(3-^ 
carboxylic acid 4-methanesulfonyl-benzylamide; 

6- methyl-2-oxo-5-thiophen-3-yl-l-(3-M^ 
carboxylic acid 4-methanesulfonyl-benzylamide; 
6-methyl-2-oxo-5-ttaophen-2-yl-l-(3^ 
carboxylic acid 4-methanesulfonyl-benzylamide; 
5-(3,5-cfcmethyl-isoxazol-4-yl)-6-methy^ 
pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide; 
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5-(2,4-dimethoxy-pyrimidin-5-yl)-6-meth 

dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide; 

5- (2,4-dioxo-l,23^tetrahycko-pyri^ 

phenyl)-l,2-dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide; 

6- methyl-5-(5-methyl-[l,3,4]o^ 

dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide; 
6-methyl-2-oxo-5-(5-propyl-[13,4] 

dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide; 
{ 5-[5-(4-methanesulfonyl-benzyk 

phenyl)-l,6-dihydro-pyridin-3-yl]-[l,3,4]oxadiazol-2-yl}-acetic acid ethyl ester, 
5-(5-cyanomethyl-[13,4]oxadiazol-2-yl)-6-methyl-2-oxo-l-(3-trifluoromethylp^ 
dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide; 
5-(5-amino-[l ,3,4]oxadiazol-2-yl)-6-methyl-2-oxo- 1 -(3-trifluoromethylphenyl)-l ,2- 
dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide; 
5-(5-amino-[13»4]tWadiazol-2-yl)^ 

dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide; 
5-(5-ethylamino-[l,3,4]oxadiazol-2-yl)-6-^^ 

dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide; 

5- (5-NJSf-dimethylamino-[13,4]oxadiazol-2-yl)-6-methyl-2-oxo-l-(3-tr^ 
phenyl)-l,2-dihydro-pyridine-3-carboxyUc acid 4-methanesulfonyl-benzylamide; 

6- methyl-N-[4-(methylsulfonyl)benzyl]-2-oxo-5-pyrazin-2-yl-l-[3-(Mfl 
methyl)phenyl]-l ,2-dihydropyridine-3-carboxamide; 

6-methyl-5-oxazol-2-yl-2-oxo-l-(3-trifluoromethylphenyl)-l,2-dihydro-pyridine-3 
carboxylic acid 4-methanesulfonyl-benzylamide; 
6-metliyl-5-(l-methyl-lH-imid^ 

pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide; 

6-methyl-2-oxo-5-(lH-pyr^ 

carboxylic acid 4-methanesulfonyl-benzylamide; 

6-methyl-N-[4-(methylsulfo^ 

methyl)phenyl]-l,2-dihydropyridine-3-carboxamide; 

6-methyl-5-(2-methyl-2H-pyrazol-3-yl)-2-oxo-l-(trifluoromethylphenyl)-l,2-^ 
pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide; 
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6-methyl-5-(3-methyttsoxazoM 

(trifluorome1hyl)phenyl]-l^ 

6-methyl-5-(3-methyl-[l,2,4]oxadiazol^^ 

dihydro-pyridine-3-carboxylic acid 4-mathanesulfonyl-benzylamide; 

6-methyl-5-(3-methyHsoxa^ 

(trifluoromethyl)phenyl]-l,2-d^^ 

5-(3,5-dimethyUsoxazol-4-yl)-iV-[4-^ 

(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxam 

5-(3,5-dimethyUsoxazol-4-yl)^^ 

(trifluoromethyl)pheny^ 

iV-[4-(cyclopropylsulfonyl)benzyl]-5^^ 

(trifluoromettiyl)phenyl]-l,2^ 

1- (3-cyanophenyl)-5-(3,5-dimethyhsox^ 

2- oxo-l,2-dihy<kopyridine-3-carboxamide; 
l-(3-chlorophenyl)-5-(3,5-dimethyH^ 

3- carboxylic acid 4-methanesulfonyl-benzylamide; 
5-(3,5-dimethyl-isoxazol-4-yl)-6-methyl^^^ 
carboxyiic acid 4-methanesulfonyl-benzylamide; 

5- (5-isopropyl-[13,4]oxadiazol-2-yl)-6-methyl-2-oxo-l-(3-Mfluorometh^ 
dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide; 

6- methyl-5-[13,4]oxadiazol-2-yl)-2-oxo-l-(3-trifluoromethylphenyl)-l,2- 
pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide; 

5- (5-hydroxy-[13,4]oxadiazol-2-yl)-6-methyl-2-oxo-l-(3-trifluoromethylphenyl)-l,2- 
dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide; 

6- methyl-5-(5-methyl-4H-[l,2,4]rt^ 

dihydro-pyridine-3-carboxylic acid 4-methylsulfonyl-benzylamide; 
5-(4>dimethyl-4H-[l,2/*]tri^ 

dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide; 
5-(5-mellioxymethyl-[13,4]oxadiazol-2-yl)-6-methyl-2-oxo-l-(3-1xifluoromethyl^ 
L,2-dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide; 
N-[4-(isopropylsulfonyl)benzyl]-6-me^ 
(trifluoromethyl)phenyl]-l,2-dihyckopyridine-3-carboxamide; 
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N-[4-(ethylsulfonyl)benzyl]-6-me^ 

(trifluoromethyl)phenyl]-l ,2-dihydropyridine-3-carboxamide; 
W-[4-(cyclopropylsulfonyl)benzyl]^^ 

[3-(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxaiiu 

6-methyl-5-[13,4]oxadiazol-2-yl-2-oxo-l-^ 

3-carboxylic acid 4-(propane-2-sulfonyl)-benzylamide; 

6-methyl-5-[l,3/l]oxadiazol-2-yl^^ 

3-carboxylic acid 4-cyclopropanesulfonyl-benzylamide; 

6-methyl-5-(2-methyl-13-oxazol-4^^ 

(trifluorometihyl)phenyl]-l,2-^^ 

6-metfiyl-iV-[4-(methylsu^ 

(trifluoromethyl)phe^ 

5-(2-amino-thiazol-4-yl)-6-me^ 

pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide; 

5- (2,5-dimethyl- 1 3-oxazoM^^ 

(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxami 

6- methyl-5-(5-methyl-13-oxazol-4-yl^^^ 
(trifluoromethyl)phenyl]-l,2-dihy^^ 
5-(2-amino-5-methyl-thiazol-4-yl)-6-^^ 

dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide; 

5- (2-hydtoxymethyl-5-methyl-tW 

1 ,2-ttthydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide; 

6- methyl-5-(5-methyl-[l,2,4]oxadiazol^ 

dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide; 
6-metJiyl-5-[l,2,4]oxadiazol-3-yl-2-oxo-l-(3-trifluoromethy 
3-carboxylic acid 4-methanesulfonyl-benzylamide; 
6-methyl-2-oxo-5-(lH-tetrazol-5^ 
carboxylic acid 4-methanesulfonyl-benzylamide; 

6-methyl-5-(4-methyl-oxazol-2-yl)-2-oxo-l-(3-trifluoromethylphenyl)-l,2-dih 
pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide; 

5-(4,5-dimethyl-oxazol-2-yl)-6-methyl-2-oxo-l-(3-trifluoromethylphenyl)-l,2-dm 
pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide; 
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iV-(cyclohexylmethyl)^ 
dihydropyridine-3-carboxamide; 

6-methyl-N-(2-morphott^^ 1,2 

dihydropyridine-3-carboxamide; 

6-methyl-2-oxo-5-phenyl-N-l^ 

dihydropyridine-3-carboxamide; 

N-[2-(lH4ndol-3-yl)ethyl]-6-methyl-2-oxo-5-phenyl-l-[3-(tr^ 

dihydropyridine-3-carboxamide; 

6-methyl-2-oxo-5-phenyl-N-(l-phen^^ 

dihydropyridine-3-carboxamide; 

6-methyl-2-oxo-5-phenyl-N^ 

dihydropyridine-3 -carboxamide; 

6-methyl-2-oxo-5-phenyl-N-[(2R)-2-phenylcyclopropyl]-l-[3-(tri^ 

l,2-dihydropyridine-3-carboxamide; 

N-(23-dihydto-lH-inden^ 

1 ,2-dihydropyridine-3-carboxamide; 

N-[(l^thylpyrroUdin-2-yl)met^ 

phenyl]-l,2-dihyckopyridine-3-carboxamide; 

6-methyl-N-(l-naphthylm^ 

dihydropyridine-3-carboxamide; 

N^l,3-benzodioxol-5-ylmethyl)-6-meto^ 

1 ,2-dihydropyridine-3-carboxamide; 

N-(2-cMoro^fluorobenzyl)-6-^ 

dihydropyridine-3-carboxamide; 

6-metfiyl-2-oxo-5-phenyl-N-(^^ 

dihydropyridine-3-carboxamide; 

N-(2-cyclohex-l-en-l-ylet^ 

l,2-dihydropyridine-3-carboxamide; 

6-methyl-2-oxo-N-(4-phenoxybenzyl)^^ 

dihydropyridine-3-carboxamide; 

N-[(2,5-dimethyl-3-fu^^ 

phenyl]-l,2-dihydropyridine-3-carboxamide; 
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N-{2-[4^aminosulfonyl)phenyl]ethyl}-6-methyl-2-oxo-5-phen 

phenyl]-l ,2-dihydropyridine-3-carboxamide; 

6-methyl-2-oxo-5-phenyl^ 

l,2-dihydropyridine-3-carboxamide; 

6-methyl-2-oxo-N-phenoxy-5-phenyl-l-[3-(trifluorome^ 

3-carboxamide; 

N-[(6-fluoro-4H-l,3-benzo 

(trifluoromethyl)phe^ 

6-methyl-2K>xo-5-phenyl-^ 

phenyl]-l ,2-dihyckopyridine-3-carboxamide; 

6-methyl-2-oxo-5-phenyl^ 

1 ,2-dihydropyridine-3-carboxamide; 

6-methyl-N-[(l-methyl~lH-pyrazol-4-yl)methyl]-2-pxo-5-phen 
phenyl]-l ,2-dihydropyridine-3-carboxamide; 
6-methyl-2<>xo-5-phenyl-N-^ 
phenyl]-l,2-dihydropyridine-3-carboxamide; 

N-[(5-metihoxy^oxo^H-pyran-2-yl)methyl]-6-methyl-2-oxo-5-pte 
(trifluoromethyl)phenyl]-l ,2-dihydropyridine-3-carboxamide; 
NK3-azepan-l-ylpropyl)-6-me^ 
dihydropyridine-3-carboxamide; 

N-(4^yanobeiizyl)-6-methyl-2-oxo-5-phenyl-l-[3-(trifluoromethyl)ph^ 
dihydropyridine-3-carboxamide; 

6-methyl-2-oxo-N-[3-(5-oxo-4,5-dihydro-lH-pyrazol-4-yl)propyl]-5^^^ 
(trifluoromethyl)phenylH 

6-methyl-5-(2-methyl-2H-pyrazoI-3-yl)-2-oxo-l-(3-trifluorom 
pyridine-3-carboxylic acid (3-methyl-isoxazol-5-ylmethyl)-amide; 
6-methyl-5^2-methyl-2H^ 

pyridine-3-carboxylic acid (5-methanesulfonylmethyl-U^ 
6-methyl-5-(2-methyl-2H^ 

pyridine-3-carboxylic acid ([l,2,4]oxadiazol-3-ylmethyl)-amide; 

6-methyl-5-(l-methyl-lH-pyrazol-5-yl)-N-{[5-(methylsulfonyl)^ 

oxo-l-[3-(trifluoromethyl)p^ 
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oxo-1 -[3-(trifluoromethyl)phenyl]-l ,2-dihydropyridine-3-carboxamide; 
acceptable salts thereof. 

The present invention includes compounds of formula (I) in the form of salts, in particular 
acid addition salts. Suitable salts include those formed with both organic and inorganic 
acids. Such acid addition salts will normally be pharmaceutically acceptable although salts 
of non-pharmaceutically acceptable acids may be of utility in the preparation and 
purification of the compound in question. Thus, preferred salts include those formed from 
hydrochloric, hydrobromic, sulphuric, phosphoric, citric, tartaric, lactic, pyruvic, acetic, 
succinic, fumaric, maleic, methanesulphonic and benzenesulphonic acids. 

In a further aspect the invention provides a process for the preparation of a compound of 

formula (I) which comprises: 

a) reacting a compound of formula (II) 




(R 5 )n 

(II) 

14 5 12 

wherein R,R,R,Y, G,G,L and n are as defined in formula CO and Hal represents a 

halogen atom, preferably bromo or iodo; 

2 2 

with a nucleophile R -M wherein R is as defined in formula (I) and M represents an 
organo-tin or organo boronic acid group; or 
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b) when R represents a l,3,4-oxadiazol-2-yl or a l,3,4-thiadiazol-2-yl ring, reacting a 
compound of formula (Id) 




(R 5 )n 

(III) 

14 5 12 

wherein R,R,R,Y, G,G,L and n are as defined in formula (I), Z represents O or S 

47 48 47 48 

and X represents CI to 6 alkyl or NR R andR andR are as defined in formula (I); 

with a suitable dehydrating agent such as phosphoryl chloride or trimethylsilyl 
polyphosphate; or 

c) reacting a compound of formula (XV) 

jh 

(R 5 )n 

(XV) 

wherein R , R 2 , R 5 , n, G 1 and Y are as defined in formula (I) and L 1 represents a leaving 
group, 

with a compound of formula (EX) or a salt thereof 



WO 2005/026123 



26 



PCT/SE2004/001335 



t-k M /L-G 2 
R 4 



(IX) 

4 2 

wherein R , G and L are as defined in formula (I); 



and where desired or necessary converting the resultant compound of formula (I), or another 
salt thereof, into a pharmaceutically acceptable salt thereof; or converting one compound of 
formula (I) into another compound of formula CO; and where desired converting the resultant 
compound of formula (I) into an optical isomer thereof. 

In process (a), the reaction is carried out at a suitable temperature, generally between 50 °C 
and 150 °C in a suitable solvent such as toluene in the presence of a transition metal 
catalyst such as palladium. Optionally, the reaction may be carried out in the presence of a 
base such as potassium carbonate. 

In process (b), the reaction is canied out at a suitable temperature, generally between 20 °C 
and 100 °C in a suitable solvent such as dichloromethane, if necessary, using a sealed vial. 

The man skilled in the art will readily appreciate that compounds of formula (I) wherein 
2 

R represents a five-membered heteroaromatic ring other than a l,3,4-oxadiazol-2-yl or a 
l,3,4-thiadiazol-2-yl ring may also be prepared by processes in which the final step is the 
ring closure of the five-membered heteroaromatic ring. Specific examples of such 
processes are described in the Examples section of this specification. Such processes form 
another aspect of the present invention. 



In process (c), the reaction is carried out at a suitable temperature, generally between 0 °C 
and the boiling point of the solvent, in a suitable solvent such as dichloromethane or N- 
Tnethylpyrrolidinone. The process is optionally carried out in the presence of a base and/or 
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a coupling reagent such as HATU, HOAT, HOBT or DIEA. Suitable leaving groups L 1 
include OH and halogen. 

Compounds of formula (HI) may be prepared by reacting a compound of formula (TV) 



c,-VvV L - < 




G 1 



(R 5 )n 



(IV) 



14 5 12 
wherein R , R , R , Y, G , G , L and n are as defined in formula (I); 

with a compound of the general formula (V) 



H 



*NH, 



(V) 



wherein X is defined in formula (IE). This reaction may be carried out at a suitable 
temperature, generally between 0 °C and 50 °C in a suitable solvent such as 1,4-dioxane. 



Compounds of formula (IV) may be prepared by reacting a compound of formula (VI) 
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G 2 




(VI) 

14 5 12 

wherein R , R , R , Y, G , G , L and n are as defined in formula (I) and R represents CI 
to 6 alkyl; 

with an aqueous base such as sodium hydroxide, followed by subsequent treatment of the 
product with a chlorinating agent such as thionyl chloride. This process may be carried out 
at a suitable temperature, generally between 10 °C and 50 °C in a suitable solvent such as 
tetrahydrofuran or dichloromethane. 

Compounds of formula (VI) may be prepared by reacting a compound of formula (II) 
with carbon monoxide in the presence of an alcohol such as methanol or ethanol and in the 
presence of a suitable transition metal catalyst. This process may be carried out at a 
suitable temperature, generally between 50 °C and 150 °C in a suitable solvent such as 
methanol or ethanol in a carbon monoxide atmosphere at elevated pressure, generally 
between 2 and 10 atmospheres. The reaction is performed in the presence of a transition 
metal catalyst such as palladium. 



Compounds of formula (11) may be prepared by reacting a compound of formula (VII) 
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(R 5 )n 

(VII) 

14 5 12 

wherein R,R,R,Y, G,G,L and n are as defined in formula (I), with a halogenating 
agent, such as N-iodosuccinimide. This process is carried out at a suitable temperature, 
generally between 0 °C and 50 °C in a suitable solvent such as acetonitrile in the presence 
of an acid such as trifluoromethanesulfonic acid. 

Compounds of formula (VII) can be prepared by reacting a compound of formula (VET) 

(R 5 )n 

(VIII) 

wherein R 1 , R 5 , Y, G 1 and n are as defined in formula (I) and L 1 represents a leaving 
group, with an amine of formula (IX) or a salt thereof 
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V 

R 4 
(IX) 

4 2 

wherein R , G and L are as defined in formula (I). The process is carried out at a suitable 
temperature, generally between 0 °C and the boiling point of the solvent, in a suitable 
solvent such as dichloromethane or N-methylpyrrolidinone. The process is optionally 
carried out in the presence of a base and/or a coupling reagent such as HATU, HO AT, 
HOBT or DIEA. Suitable leaving groups L 1 include OH and halogen. 



Compounds of formula (VIII) wherein Y is CR 3 , L 1 is OH and R 3 is hydrogen can be 
prepared by condensing a compound of formula (X) 



/° 




(X) 

wherein R 1 is as defined in formula (I); with a compound of formula (XI) 



O O 



(R 5 )n H U 



(XI) 

wherein G 1 , R 5 and n are as defined in formula (I), in the presence of a suitable base, such 

as sodium methoxide, in a suitable solvent, such as ethanol, followed by hydrolysis using a 
suitable base such as sodium hydroxide. 
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In general, compounds of formulae (X) and (XT) are either known or may be prepared 
using methods that will be readily apparent to the man skilled in the art. For example, 
compounds of formula (X) can be prepared according to the methods of S.M Brombridge 
et al., Synthetic Communications, 1993, 23, 487-494. And compounds of formula (XI) can 
be prepared according to the methods of Igor V. Ukrainets et al., Tetrahedron, 1994, 50, 
10331-10338. 

3 1 1 

Compounds of formula (Vm) wherein Y is CR , L is OH and R is hydrogen can be 
prepared by reacting a compound of formula (XII) 




(XII) 

wherein G 1 , R 5 and n are as defined in formula (I), with a compound of formula (XHT) 




(XIII) 

3 

wherein R is as defined in formula (I), at a suitable temperature, such as 160 °C, followed 

by base promoted cyclisation and acid hydrolysis. Compounds of formula (XIII) can be 
prepared according to US 3,838,155. 

3 11 3 
Compounds of formula (VHI) wherein Y is CR , L is OH, R is methyl and R is 

hydrogen can be prepared by condensing a compound of formula (XTV) 
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(R 5 )n 




CN 



H 



(XIV) 



1 ^5 



wherein G , R and n are as defined in formula (I), with 4-methoxy-3-buten-2-one in the 

presence of a suitable base, such as l,4-diazabicyclo[2.2.2]octane, at a suitable temperature 
in a suitable solvent such as diethyleneglycol monomethyl ether, followed by acid 
hydrolysis. 

Salts of compounds of formula (I) may be formed by reacting the free base or a salt, 
enantiomer, tautomer or protected derivative thereof, with one or more equivalents of the 
appropriate acid. The reaction may be carried out in a solvent or medium in which the salt 
is insoluble, or in a solvent in which the salt is soluble followed by subsequent removal of 
the solvent in vacuo or by freeze drying. Suitable solvents include, for example, water, 
dioxane, ethanol, 2-propanol, tetrahydrofuran or diethyl ether, or mixtures thereof. The 
reaction may be a metathetical process or it may be carried out on an ion exchange resin. 

Compounds of formula (I) and intermediate compounds thereto may be prepared as such or 
in protected form. The protection and deprotection of functional groups is, for example, 
described in 'Protective Groups in Organic Chemistry', edited by J. W. F. McOmie, 
Plenum Press (1973), and 'Protective Groups in Organic Synthesis', 3rd edition, T. W. 
Greene & P. G. M. Wuts, Wiley-Interscience (1999). 

The compounds of the invention and intermediates may be isolated from their reaction 
mixtures, and if necessary further purified, by using standard techniques. 
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The compounds of formula (I) may exist in enantiomeric or diastereoisomeric forms or 
mixtures thereof, all of which are included within the scope of the invention. The various 
optical isomers may be isolated by separation of a racemic mixture of the compounds using 
conventional techniques, for example, fractional crystallisation or HPLC. Alternatively, the 
individual enantiomers may be made by reaction of the appropriate optically active starting 
materials under reaction conditions that will not cause racemisation. 

Intermediate compounds may also exist in enantiomeric forms and may be used as purified 
enantiomers, diastereomers, racemates or mixtures thereof. 

According to a further aspect of the invention we provide a compound of formula (I) or a 
pharmaceutical^ acceptable salt thereof, for use as a medicament. 

The compounds of formula (T), and their pharmaceutical^ acceptable salts, are useful because 
they possess pharmacological activity in animals. The compounds of formula (I) have 
activity as pharmaceuticals, in particular as modulators of human neutrophil elastase and 
homologous serine proteases such as proteinase 3 and pancreatic elastase, and as such are 
predicted to be useful in therapy. The compounds of formula (T) are particularly useful as 
inhibitors of human neutrophil elastase. They may thus be used in the treatment or 
prophylaxis of inflammatory diseases and conditions. 

Examples of these conditions are: adult respiratory distress syndrome (ARDS), cystic 
fibrosis, pulmonary emphysema, chronic obstructive pulmonary disease (COPD) and 
ischaemic-reperfusion injury. The compounds of this invention may also be useful in the 
modulation of endogenous and/or exogenous biological irritants which cause and/or 
propagate atherosclerosis, diabetes, myocardial infarction; hepatic disorders including but 
not limited to cirrhosis, systemic lupus erythematous, inflammatory disease of lymphoid 
origin, including but not limited to T lymphocytes, B lymphocytes, thymocytes; 
autoimmune diseases, bone marrow; inflammation of the joint (especially rheumatoid 
arthritis, osteoarthritis and gout); inflammation of the gastro-intestinal tract (especially 
inflammatory bowel disease, ulcerative colitis, pancreatitis and gastritis); inflammation of 
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the skin (especially psoriasis, eczema, dermatitis); in tumour metastasis or invasion; in 
disease associated with uncontrolled degradation of the extracellular matrix such as 
osteoarthritis; in bone resorptive disease (such as osteoporosis and Paget's disease); 
diseases associated with aberrant angiogenesis; the enhanced collagen remodelling 
associated with diabetes, periodontal disease (such as gingivitis), corneal ulceration, 
ulceration of the skin, post-operative conditions (such as colonic anastomosis) and dermal 
wound heating; demyelinating diseases of the central and peripheral nervous systems (such 
as multiple sclerosis); age related illness such as dementia, inflammatory diseases of 
cardiovascular origins; granulomatous diseases; renal diseases including but not limited to 
nephritis and polyarteritis; cancer; pulmonary hypertension, ingested poisons, skin 
contacts, stings, bites; asthma; rhinitis; HTV disease progression; for minimising the effects 
of organ rejection in organ transplantation including but not limited to human organs; and 
replacement therapy of proteinase inhibitors. 

Thus, another aspect of the invention provides the use of a compound of formula (I) or a 
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the 
treatment or prophylaxis of diseases or conditions in which inhibition of neutrophil elastase 
activity is beneficial; and a method of treating, or reducing the risk of, diseases or 
conditions in which inhibition of neutrophil elastase activity is beneficial which comprises 
administering to a person suffering from or at risk of, said disease or condition, a 
therapeutically effective amount of a compound of formula (I) or a pharmaceutically 
acceptable salt thereof. 

In another aspect, the invention provides the use of a compound of formula (I) or a 
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the 
treatment or prophylaxis of inflammatory diseases or conditions; and a method of treating, 
or reducing the risk of, inflammatory diseases or conditions which comprises administering 
to a person suffering from or at risk of, said disease or condition, a therapeutically effective 
amount of a compound of formula (I) or a pharmaceutically acceptable salt thereof. 

In particular, the compounds of this invention may be used in the treatment of adult 
respiratory distress syndrome (ARDS), cystic fibrosis, pulmonary emphysema, chronic 
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obstructive pulmonary disease (COPD), pulmonary hypertension, asthma, rhinitis, 
ischemia-reperfusion injury, rheumatoid arthritis, osteoarthritis, cancer, atherosclerosis and 
gastric mucosal injury. 

Prophylaxis is expected to be particularly relevant to the treatment of persons who have 
suffered a previous episode of, or are otherwise considered to be at increased risk of, the 
disease or condition in question. Persons at risk of developing a particular disease or 
condition generally include those having a family history of the disease or condition, or 
those who have been identified by genetic testing or screening to be particularly 
susceptible to developing the disease or condition. 

For the above mentioned therapeutic indications, the dose of the compound to be 
administered will depend on the compound employed, the disease being treated, the mode 
of administration, the age, weight and sex of the patient. Such factors may be determined 
by the attending physician. However, in general, satisfactory results are obtained when the 
compounds are administered to a human at a daily dosage of between 0.1 mg/kg to 100 
mg/kg (measured as the active ingredient). • 

The compounds of formula (I) may be used on their own, or in the form of appropriate 
pharmaceutical formulations comprising the compound of the invention in combination 
with a pharmaceutically acceptable diluent, adjuvant or carrier. Particularly preferred are 
compositions not containing material capable of causing an adverse reaction, for example, 
an allergic reaction. Conventional procedures for the selection and preparation of suitable 
pharmaceutical formulations are described in, for example, "Pharmaceuticals - The Science 
of Dosage Form Designs", M. E. Aulton, Churchill Livingstone, 1988. 

According to the invention, there is provided a pharmaceutical formulation comprising 
preferably less than 95% by weight and more preferably less than 50% by weight of a 
compound of formula (I) in admixture with a pharmaceutically acceptable diluent or 
carrier. 
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We also provide a method of preparation of such pharmaceutical formulations that 
comprises mixing the ingredients. 

The compounds may be administered topically, for example, to the lungs and/or the 
airways, in the form of solutions, suspensions, HFA aerosols or dry powder formulations, 
for example, formulations in the inhaler device known as the Turbuhaler® ; or systemically, 
for example, by oral administration in the form of tablets, pills, capsules, syrups, powders 
or granules; or by parenteral administration, for example, in the form of sterile parenteral 
solutions or suspensions; or by rectal administration, for example, in the form of 
suppositories. 

Dry powder formulations and pressurized HFA aerosols of the compounds of the invention 
may be administered by oral or nasal inhalation. For inhalation, the compound is desirably 
finely divided. The finely divided compound preferably has a mass median diameter of less 
than 10 urn, and may be suspended in a propellant mixture with the assistance of a 
dispersant, such as a C 8 -C2o fatty acid or salt thereof, (for example, oleic acid), a bile salt, a 
phospholipid, an alkyl saccharide, a perfiuorinated or polyethoxylated surfactant, or other 
phannaceutically acceptable dispersant. 

The compounds of the invention may also be administered by means of a dry powder 
inhaler. The inhaler may be a single or a multi dose inhaler, and may be a breath actuated 
dry powder inhaler. 

One possibility is to mix the finely divided compound with a carrier substance, for 
example, a mono-, di- or polysaccharide, a sugar alcohol, or an other polyol. Suitable 
carriers are sugars, for example, lactose, glucose, raffinose, melezitose, lactitol, maltitol, 
trehalose, sucrose, mannitol; and starch. Alternatively the finely divided compound may be 
coated by another substance. The powder mixture may also be dispensed into hard gelatine 
capsules, each containing the desired dose of the active compound. 
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Another possibility is to process the finely divided powder into spheres which break up 
during the inhalation procedure. This spheronized powder may be filled into the drag 
reservoir of a multidose inhaler, for example, that known as the Turbuhaler® in which a 
dosing unit meters the desired dose which is then inhaled by the patient. With this system 
the active compound, with or without a carrier substance, is delivered to the patient 

For oral administration the active compound may be admixed with an adjuvant or a carrier, 
for example, lactose, saccharose, sorbitol, mannitol; a starch, for example, potato starch, 
corn starch or amylopectin; a cellulose derivative; a binder, for example, gelatine or 
polyvinylpyrrolidone; and/or a lubricant, for example, magnesium stearate, calcium 
stearate, polyethylene glycol, a wax, paraffin, and the like, and then compressed into 
tablets. If coated tablets are required, the cores, prepared as described above, may be 
coated with a concentrated sugar solution which may contain, for example, gum arabic, 
gelatine, talcum, titanium dioxide, and the like. Alternatively, the tablet may be coated 
with a suitable polymer dissolved in a readily volatile organic solvent. 

For the preparation of soft gelatine capsules, the compound may be admixed with, for 
example, a vegetable oil or polyethylene glycol. Hard gelatine capsules may contain 
granules of the compound using either the above mentioned excipients for tablets. Also 
liquid or semisolid formulations of the drug may be filled into hard gelatine capsules. 

Liquid preparations for oral application may be in the form of syrups or suspensions, for 
example, solutions containing the compound, the balance being sugar and a mixture of 
ethanol, water, glycerol and propylene glycol. Optionally such liquid preparations may 
contain colouring agents, flavouring agents, saccharine and/or carboxymethylcellulose as a 
thickening agent or other excipients known to those skilled in art. 

The compounds of the invention may also be administered in conjunction with other 
compounds used for the treatment of the above conditions. 
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The following Examples are intended to illustrate, but in no way limit the scope of the 
invention. 

General Methods 

1 13 

H NMR and C NMR spectra were recorded on a Varian Inova 400 MHz or a Varian 
Mercury-VX 300 MHz instrument. The central peaks of chloroform-^ (8 H 7.27 ppm), 
dimethylsulfoxide-cfe (8h 2.50 ppm), acetonitrile-rf.? (5h 1.95 ppm) or methanol-^ (8 H 3.31 
ppm) were used as internal references. Column chromatography was carried out using 
silica gel (0.040-0.063 mm, Merck). Unless stated otherwise, starting materials were 
commercially available. All solvents and commercial reagents were of laboratory grade 
and were used as received. 

The following abbreviations are used: 

HBTU 0-(Benzotriazol-l-yl)-N,NJSr , X-tetramethyluronium hexafluorophosphate; 

HATU 0-(7-Azabenzotriazol-l-yl)-N,NJSr , X-tetramethyluronium hexafluorophosphate; 

HOBT 1-Hydroxybenzotriazole; 

HOAT l-Hydroxy-7-azabenzotriazole; 

DIEA N,N-Diisopropylethylamine; 

NMP l-N-Methyl-2-pyrrolidinone; 

DME 1,2-Dimethoxyethane; 

THF Tetrahydrofuran; 

TFA Trifluoroacetic acid; 

DMF NJ^-Dimethylformamide; 

DCM Dichloromethane. 

The following method was used for LC/MS analysis: 

Instrument Agilent 1100; Column Waters Symmetry 2.1 x 30 mm; Mass APCI; Flow rate 
0.7 ml/min; Wavelength 254 nm; Solvent A: water + 0.1% TFA; Solvent B: acetonitrile + 
0.1% TFA ; Gradient 15-95%/B 8 min, 95% B 1 min. 
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Analytical chromatography was run on a Symmetry Cig-column, 2.1 x 30 mm with 3.5 jitm 
particle size, with acetonitrile/water/0.1% trifluoroacetic acid as mobile phase in a gradient 
from 5% to 95% acetonitrile over 8 minutes at a flow of 0.7 ml/min. 

Example 1 6-Methvl-jV-r4-fmethvlsulfonvnbenzvl1-2-oxo-5-phenvl-.l-r3- 
ftxifluoro methvnphenvl1-1.2-dihvdropvridine-3-carboxamide 

a) Ethvl 3-o xo-3^r3^trifluoromethvDphenvnaminolpropanoate 

To an ice-cooled solution of 3-(trifluoromethyl)aniline (64.5 g, 0.40 mol) and triethylamine 
(60 ml) in acetone (700 ml) was added dropwise, ethyl 3-chloro-3-oxopropanoate (63.6 g, 
0.42 mol) in acetone (50 ml). After the addition (approx. 30 minutes) stirring was 
continued at room temperature overnight. The solvents were removed and water (1200 ml) 
was added. The resulting precipitate was filtered off, thoroughly washed twice with water 
and then dried to afford the title compound as yellow powder (109 g, 99%). 
J HNMR (CDC1 3 ): 5 9.52 (1H, s); 7.87 (1H, s); 7.78 (1H, d); 7.46 (1H, t); 7.39 (1H, d); 
4.29 (2H, q); 3.50 (2H, s); 1.35 (3H, t). 
APCI-MS m/z: 276.1 [MH + ]. 

b) 6-Me1hvl-2-oxo-l- r3-(trifluorom acid 
To a solution of ethyl 3-oxo-3-{[3-(trifluoromethyl)phenyl]amino}propanoate (19.2 g, 70 
mmol) and sodium methoxide (7.6 g, 140 mmol) in EtOH (250 ml) was added 
4-methoxybut-3-en-2-one (90%) (7.72 g, 77 mmol). After the addition, the reaction 
mixture was refluxed for 2 h and then cooled. Water (50 ml) and 2M NaOH were added 
and the mixture was stirred at room temperature overnight. The organic solvents were 
removed and the reaction mixture was extracted (washed) with EtOAc. The water phases 
were acidified with hydrochloric acid to pH 3-4, an orange coloured precipitate appeared 
and was filtered off, washed with water and dried. Recrystallisation twice from 
heptane/EtOAc (4:1) afforded the title compound (12 g, 58%) as a white powder. 
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'HNMR (CDCI3): 8 13.68 (1H, s); 8.54 (1H, d); 7.86 (1H, d); 7.79 (1H, t); 7.55 (1H, brs); 
7.48 (1H, d); 6.58 (1H, d); 2.16 (3H, s). 
APCI-MS m/z: 298.1 [MH + ]. 

c) 6-Methv1-N-r4-(methvlsulfonv nbenzvn-2-oxo-l-r3-(trifluoromethvDphenvI1-1.2- 
dihvdropvridine-3-carhoxamidft 

A mixture of 6-metnyl-2-oxo-l-[3-(trifluoromethyl)phenyl]-l,2-dihydropyridine-3- 
carboxylic acid (7.43 g, 25 mmol), HATU (10.5 g, 27.5 mmol), HOAT (3.75 g, 27.5 
mmol) and DIEA (14.2 ml, 82.5 mmol) in NMP (65 ml) was reacted for 1 h, then 4- 
methylsulphonylbenzyl amine hydrochloride (5.8 g, 26 mmol) was added. After 1 h, the 
reaction mixture was slowly poured into stirred ice water (1 L). A powder was formed, and 
the water mixture was acidified to pH 3 with citric acid (0.5 M), and stirring was continued 
for lh. The precipitate was filtered off, washed with water and dried in vacuum overnight. 
Recrystallisation from EtOAc gave 8.1 g (70%). 

*HNMR (CDCI3): 5 10.00 (1H, brt); 8.60 (1H, d); 7.88 (2H, d); 7.83 (1H, d); 7.76 (1H, t); 
7.53 (3H, m); 7.46 (1H, d); 6.49 (1H, d); 4.68 (2H, m); 3.03 (3H, s); 2.10 (3H, s). 
APCI-MS m/z: 465.1 [MH + ]. 

d) 5-Iodo-6-memvl-iV- r4-(memvlsulfonvnbenzvll-2-oxo-l-r3-(trifluoromethvnphenvI1- 
1 ,2-dihvdropvridine-3-carboxamide 

To a solution of 6-methyl-N-[4-(methylsulfonyl)benzyl]-2-oxo-l-[3- 
(trmuorome%l)phenyl]-l,2-dmyclropyridine-3-carboxamide (200 mg, 0.43 mmol) in 
MeCN (1.5 ml) at room temperature and under argon was added trifluoromethanesulfomc 
acid (1 ml) followed by N-iodosuccinimide (97 mg, 0.43 mmol). After 45 min, the reaction 
mixture was diluted with DCM, washed with aqueous NaHC0 3 , with aqueous NaS2C<4 and 
water, dried (Na 2 S04), and evaporated to give the title compound (200 mg). 
! H NMR (CDCI3): 6 9.85 (1H, brt); 8.90 (1H, d); 7.88 (2H, d); 7.76 (2H, m); 7.50 (2H, d); 
7.48 (1H, s); 7.40 (1H, d); 4.65 (2H, m); 3.03 (3H, s); 2.32 (3H, s). 
APCI-MS m/z: 591.0 [MH + ]. 
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6-Methvl-i¥-r4-(meth^ 
1 ,2-dihvdropvridine~3-carboxamide 
A mixture of phenylboronic acid (25 mg, 0.20 mmol), 

l,r bis(diphenylphospWno)feirocenedichloropalladium(II) (4 mg, 0.005 mmol), 5-iodo-6- 
metiiyl-i\K4-(methylsulfc^ 

dihydropyridine-3-carboxamide (100 mg 0.17 mmol), toluene (1 ml), ethanol (99%, 0.25 
ml) and Na2C0 3 (2M, 0.25 ml) was stirred at 80 °C overnight, concentrated and the 
residue was purified by flash chromatography to give the title compound (70 mg, 76%). 
*H NMR (CDC1 3 ): 8 10.04 (1H, brt); 8.64 (1H, s); 7.88 (2H, d); 7.82 (1H, d); 7.76 (1H, t); 
7.58 (1H, s); 7.54-7.39 (6H, m); 7.31 (2H, d); 4.69 (2H, m); 3.02 (3H, s); 2.03 (3H, s). 
APCI-MS m/z: 541[MH + ]. 

Example 2 5-Furan-3-yl-6-methvl-2-oxo-l-(^ 
pvridine-3-carboxvlic acid 4-methanesulfonvl-benzvlamide 
A mixture of S-iodo-e-methyl-AT-^^ethylsulfony^benzyll^-oxo-l-IS- 
(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxamide (Example 1 (d), 0.0413 g, 
0.07 mmol), furan-3-boronic acid (0.009 g, 0.08 mmol), Pd(PPh 3 ) 4 (0.004 g, 3.46 nmol), 
DME (2 ml) and Na2C0 3 (2 ml, 2M) was vigorously stirred under nitrogen in a sealed vial 
at 80 °C for 2 h. Another portion of furan-3-boronic acid (0.005 g) and Pd(PPh 3 ) 4 (0.004 g) 
was added and the reaction was allowed to go for another hour. The mixture was allowed 
to cool, and was then partitioned between EtOAc and water. The organic phase was 
collected and the aqueous phase was extracted with another portion of EtOAc (10 ml). The 
combined organic phases were washed with water, brine, and dried over Na2SC>4. Filtration 
and evaporation gave a crude oil which was purified on silica (heptane : EtOAc 2:1 to 1:1 
to 1:2), which after evaporation of pure fractions gave 0.023 g (62%) of the title compound 
as a white solid. 

*H NMR (DMSO-d*): 8 9.94 (1H, t, J 6.0 Hz); 8.36 (1H, s); 7.96-7.73 (7H, m); 7.54 (2H, 
d, J 8.14 Hz); 7.46 (1H, d, J 7.4 Hz); 6.73 (1H, s); 4.59 (2H, d, 76.13 Hz); 3.17 (3H, s); 
2.06 (3H, s). 

APCI-MS m/z: 531.3 [MH + ]. 
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Using the general method of Example 1, the compounds of Examples 3 to 6 were prepared: 

Example 3 5-r4-(Hvdroxvmemvl')phenvl1-6-methvl-A/-r4-(methvlsvilfonyl')benzvl1-2- 

oxo-l-rS-ftrifluoromethvDphenvn- 1 ,2-dihydropvridine-3-carboxamide 

*H NMR (CDC1 3 ): 8 10.04 (1H, brs); 8.64 (1H, brs); 7.88-7.77 (4H, m); 7.58-7.47 (6H, m); 

7.32 (2H, brs); 4.78 (2H, s) 4.70 (2H, brs); 3.02 (3H, s); 2.03 (3H, s). 

APCI-MS m/z: 571 [MH + ]. 

Example 4 6'-Methoxv-2-methvl-iV-r4-fmethvlsulfonvDbenzvn-6-oxo-l-r3- 

(1rifluoromemvl)phenvll-1.6-dihvdro-3.3'-bipvridine-5-carboxamide 

*H NMR (CDCI3): 8 10.00 (1H, t); 8.58 (1H, s); 8.12 (1H, d); 7.89-7.74 (4H, m); 7.58-7.49 

(5H, m); 6.85 (1H, d); 4.69 (2H, m); 4.00 (3H, s); 3.02 (3H, s); 2.02 (3H, s). 

APCI-MS m/z: 572[MH + ]. 

Example 5 5-(2-Methoxvp\Timimn-5-vlV6-memvl-//-r4-(methvlsulfonvl , )benzvn-2- 

oxo-l-r3-(trifluoromemvl)phenvll-1.2-dihvdropvridine-3-carboxaniide 

*H NMR (CDCI3): 8 9.93 (1H, brt); 8.56 (1H, s); 8.51 (2H, s); 7.89-7.75 (4H, m); 7.57- 

7.48 (4H, m); 4.69 (2H, m); 4.09 (3H, s); 3.02 (3H, s); 2.02 (3H, s). 

APCI-MS m/z: 573[MH + ]. 

Example 6 5-r4-(Acetvlaniino')phenvll-6-methvl-N-r4-(methvlsulfonvDbenzvl1-2-oxQ- 

l-r3-(trifluoromethvl)phenvl1-1.2-dihvdropvridine-3-carboxamide 

'H NMR (CDCI3): 8 10.05 (1H, brt); 8.61 (1H, s); 7.89-7.73 (4H, m); 7.61-7.49 (6H, m); 

7.39 (1H, s); 7.24(1H, s) 4.69 (2H, m); 3.02 (3H, s); 2.21 (3H, s); 2.02 (3H, s). 

APCI-MS m/z: 598[MH + ]. 



Example 7 6-Methvl-2-oxo-5-flH-pvrrol-3-vl)-l-(3-trifluoromethvl-phenvn-1.2- 
dihydro-pvridine-3-carboxvlic acid 4-methanesulfonvl-benzvlamide 
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A mixture of 5-iodo-6-methyl-A^-[4-(methylsulfonyl)benzyl]-2-oxo-l-[3- 
(1imuoromethyl)phenyl]-l,2-dmydropyridineO-carboxamide (0.060 g, 0.10 mmol), 
l-trimethylsilyl-lH-pyrrol-3-yl-boronic acid (0.033 g, 0.12 mmol), Pd(PPh 3 ) 4 (0.005 g,~ 
4.34 nmol), DME (2 ml) and Na 2 C0 3 (2 ml, 2M) was vigorously stirred under nitrogen in 
a sealed vial at 80 °C for 2 h. Another portion of l-trimethylsilyl-lH-pyrrol-3-yl-boronic 
acid (0.005 g) and Pd(PPh 3 ) 4 (0.004 g) was added and the reaction was allowed to go for 
another hour. The mixture was allowed to cool and partitioned between EtOAc and water. 
The organic phase was collected and the aqueous phase was extracted with another portion 
of EtOAc. The combined organic phases were washed with water and brine, and were then 
dried over Na 2 S0 4 . Filtration and evaporation gave a crude oil which was purified on silica 
(heptane : EtOAc 2:1 to 1:1 to 1:2), which after evaporation of pure fractions gave 0.08 g 
(80%) of the intermediate as a white solid. A solution of this solid in THF (10 ml) 
containing tetrabutylammoniumfluoride trihydrate (0.025 g, 0.08 mmol) was stirred at 
room temperature for 1 h. Evaporation and purification on silica (heptane : EtOAc 2:1 to 
1:1 to 1:2) provided 0.02. g (47%) of the title compound as a white solid, which darkened 
on standing. 

'H NMR (CDCI3): 8 10.12 (1H, t, 75.5 Hz); 8.68 (1H, s); 8.53 (1H, bs); 7.86 (2H, d, 78.3 
Hz); 7.79 (1H, d, 7 7.8 Hz); 7.73 (1H, t, 77.8 Hz); 7.55 (1H, s); 7.52 (2H, d, 7 8.3 Hz); 
7.47 (1H, d, 77.8 Hz); 6.87-6.82 (2H, m); 6.28-6.24 (1H, m); 4.74-4.60 (2H, m); 3.00 (3H, 
s); 2.14 (3H, s). 
APCI-MS m/z: 530.1 [MH + ]. 

Using the general method of Example 2, the compounds of Examples 8 to 12 were 
: prepared: 

Example 8 5-Furan-2-vl-6-methvl-2-oxo-l-(3-trifluoromethvl-phenvlV1.2-dihvdro- 
pvridine-3-carboxvlic acid 4-methanesulfonvl-benzvIamide 

*H NMR (CDCI3): 5 9.96 (1H t, 7 5.8 Hz); 8.85 (1H, s); 7.89 (2H, d, 7 8.7 Hz); 7.84 (1H 
d, 77.7 Hz); 7.77 (1H, t, 77.7 Hz) 7.56 (1H, s); 7.54 (2H, d, 78.0 Hz); 7.48 (1H, d, 77.7 
Hz); 6.55-6.49 (2H, m); 4.76-4.64 (2H, m); 3.03 (3H, s); 2.23 (3H, s). 
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APCI-MS m/z: 531.1 [MH + ]. 

Example 9 6-Methvl-2-oxo-5-thiophen-3-v1-1-r3-trifluoromethvl-phenvD-l.2-dihvdro- - 
pvridine-3-carboxvlic acid 4-methanesulfonvl-ben7.Y lamidft 

*H NMR (CDC1 3 ): 8 10.02 (1H, t, 7 5.9 Hz); 8.65 (1H, s); 7.88 (2H, d, 7 8.2 Hz); 7.82 (1H, 
d, 77.8 Hz); 7.76 (1H, t, 77.8 Hz); 7.57 (1H, s); 7.53( 2H, d, 7 8.2 Hz); 7.49 (1H, d, 77.8 
Hz); 7.46-7.42 (1H, m); 7.27-7.25 (1H, m); 7.10 (1H, dd, 75.0 Hz and 1.2 Hz); 4.75-4.62 
(2H, m); 3.02 (3H, s); 2.07 (3H s). 
APCI-MS m/z: 547 [MH + ]. 

Example 10 6-Memvl-2-oxo-5-tMophen-2-vl-l-(3-trifluoromethvl-phenvlV1.2-dihvdro- 
pvridine-3-carboxvlic acid 4-methanesulfonvl-ben7.y 1aTmdR 

! H NMR (CDCI3): 8 9.95 (1H, t, 75.8 Hz); 8.68 (1H, s); 7.87 (2H, d, 7 8.5 Hz); 7.83 (1H, 
d, 77.8 Hz); 7.75 (1H, t, 77.8 Hz); 7.56 (1H, s); 7.51 (2H, d, 7 8.5 Hz); 7.48 (1H, d, 7 8.5 
Hz); 7.42-7.39 (1H, m); 7.12-7.08 (1H, m); 7.04-7.01 (1H, m); 4.74-4.62 (2H, m); 
3.01(3H, s); 2.11 (3H, s). 
APCI-MS m/z: 547 |MH + ]. 

Example 11 5-G.5-Dimethvl-isoxazol-4-vn-6-methvl-2-oxo-l-(3-trifluoromethvl- 
phenvlt-1 .2-dihvdro-pvridine-3-carboxvlic acid 4-methanesulfonvl-benzvlamide 
J H NMR (CDCI3): 5 9.93 (1H, t, 7 5.8 Hz); 8.41 (1H, s); 7.86 (2H, d, 7 8.7 Hz); 7.82 (1H, 
d, 7 7.7 Hz); 7.76 (1H, t, 77.7 Hz); 7.54 (1H, bs); 7.50 (2H, d, 7 8.7 Hz); 7.49-7.44 (1H, 
m); 4.73-4.60 (2H, m); 3.01 (3H, s); 2.34-2.28 (3H, ds); 2.20-2.14 (3H, ds); 1.90 (3H, s). 
APCI-MS m/z: 560.1 [MH + ]. 

Example 12 5-(2.4-Dimethoxv-pvrinudin-5-vn-6-methvl-2-oxo-l-(3-trifluoromethvl- 
phenvl)-1.2-dihvdro-pvridine-3-carboxvIic acid 4-methanesulfonvl-benzvlamide 
*H NMR (CDCI3): 8 9.98 (1H, t, 7 5.8 Hz); 8.49 (1H, s); 8.16 (1H, s); 7.87 (2H, d, 7 8.8 
Hz); 7.83 (1H, d, 7 7.8 Hz); 7.76 (1H, t, 77.7 Hz); 7.58 (1H, s); 7.52 (2H, d, 7 8.2 Hz); 
7.49 (1H, s); 4.76-4.60 (2H, m); 4.07 (3H s); 4.02 (3H, s); 3.02 (3H, s); 1.91 (3H, s). 
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APCI-MS m/z: 603.1 [MH + ]. 

Example 13 5-(2.4-Dioxo-1.2.3.4-tetrahvdro-p\Timidin-5-vn-6-methvl-2-oxo-l-(3- 
trifluoromethvlphenvl Vl .2-dihvdro-Dvridine-3-carboxvlic acid 4-methanesulfonvl- 
benzvlamide 

A mixture of 5-iodo-6-methyl-iV-[4-(methylsulfonyl)benzyl]-2-oxo-l-[3- 
(trifluoromethyl)phenyl]-l,2-dmydropyridine-3-carboxamide (0.075 g, 0.127 mmol), 2,4- 
da-tert-butyloxy-pyriinidine-5-boronic acid (0.044 g, 0.152 mmol), Pd(PPh 3 ) 4 (0.010 g, 
8.69 nmol), DME (2 ml) and Na 2 C0 3 (2 ml, 2M aqueous solution) was vigorously stirred 
under nitrogen in a sealed vial at 80 °C for 2 h. Then another portion of 2,4-di-terf- 
butyloxy-pyrinndine-5-boronic acid (0.010 g) and Pd(PPh 3 ) 4 (0.004 g) were added. After 
an additional hour the mixture was allowed to cool and was then partitioned between 
EtOAc and water. The organic phase was collected and the aqueous phase was extracted 
with another portion of EtOAc. The combined organic phases were washed with water and 
brine, and dried over Na 2 S0 4 . Filtration and evaporation followed by purification on silica 
(heptane : EtOAc 2:1 to 1:1 to 1:2) gave 0.060 g (69%) of the terr-butyl protected 
intermediate as a white solid. To a solution of the solid in THF (5 ml), TFA (5 ml) was 
added in one portion and the mixture was stirred for 30 minutes. The reaction mixture was 
concentrated and EtOAc was added to the residue. The obtained suspension was stirred for 
10 minutes and the title compound was collected by filtration. Yield 0.045 g (100%) as an 
off-white solid. 

'HNMR. (DMSO-dtf): 6 11.31 (1H, s); 11.13 (1H, d, 76.0); 9.91 (1H, t, 76.2 Hz); 8.24 
(1H, s); 7.90 (1H, d, 7 8.0 Hz); 7.86 (2H, d, 7 8.4 Hz); 7.81 (1H, d, 77.8 Hz); 7.70 (1H, d, 
77.6 Hz); 7.65-7.59 (1H, m); 7.53 (2H, d, 78.4 Hz); 7.52 (1H, d, 76.0 Hz); 4.58 (2H, d, 7 
6.2 Hz); 3.17 (3H, s); 1.91 (3H, s). 
APCI-MS m/z: 575.1 [MH + ]. 

Example 14 6-Methvl-5-(5-methvl-ri.3.41oxadiazol-2-vn-2-oxo-l-f3-trifluoromethvl- 
phenvlVl .2-dihvdro-r> vridine-3-carboxvlic acid 4-methanesulfonvl-benzvlamide 
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a) Ethyl 2-methvl-5-f( r4-(methv1sii lfonvnbenzvl1 amino Icarbonvl V6-oxo-l-r3- 

(trifluoro methvnphenvn-1.6-dihvdropvridine-3-carboxvlate 

In a stainless-steel autoclave (100 ml) were placed 5-iodo-6-methyl-N-[4- 

(metoylsulfonyl)benzyl]-2-oxo-l-[3-(tt^ 

carboxamide (i08.1 mg, 0.18 mmol), palladium(n)acetate (3.8 mg, 0.02 mmol), 
triphenylphosphine (10.3 mg, 0.04 mmol), triethylamine (2 ml, 14.4 mmol) and ethanol (6 
ml). The reaction mixture was magnetically stirred at 100 °C under a carbon monoxide 
pressure of 4 atmospheres overnight. After cooling, the solvent was evaporated off and the 
residue was purified by preparative HPLC to give the title compound as a white solid (77.6 
mg, 79%). 

*H NMR (CDC1 3 ): 8 9.73 (1H, t, J 5.9 Hz); 9.20 (1H, s); 7.90 (2H, d, J 8.3 Hz); 7.85 (1H, 
d, 77.9 Hz); 7.78 (1H, t, /7.8 Hz); 7.53 (2H, d, J 8.3 Hz); 7.50 (1H, s); 7.42 (1H, d, J 8.0 
Hz); 4.69 (2H, t, J 5.9 Hz); 4.38 (2H, q, J 7.2 Hz); 3.03 (3H, s); 2.50 (3H, s); 1.42 (3H, t, J 
7.2 Hz). 

APCI-MS m/z: 537 [MH + ]. 

b) 5-(4-MeAanesulfonvl-benzv1ca rbamovlV2-^^ 
1.6-dihvdro-pvridine-3-carboxvlic acid 

To a solution of ethyl 2-methyl-5-({[4-(methylsulfonyl)benzyl]amino}carbonyl)-6-oxo-l- 
[3<trmuoromemyl)phenyl]-l,6-dihydropyridine-3-carboxylate (0.70 g, 1.30 mmol) in THF 
(10 ml) and water (10 ml) was added NaOH (1M, 2 ml, 2 mmol), and the mixture was 
stirred for 1 h at room temperature, monitoring the progress of the reaction by LC-MS. 
20% conversion was observed and another portion of NaOH (1M, 1 ml, 1 mmol) was 
added, and the reaction was allowed to run for another hour. This process was repeated 
until complete conversion of the ester was observed (normally 3-4 hours). The outcome of 
the reaction is two compounds with the same mass, in a 95:5 proportion. The main product 
is the subtitle compound, and the other is a regioisomer. The reaction mixture was 
evaporated in order to remove THF, and the residual water solution was acidified and then 
extracted into EtOAc. The organic phase was collected and dried over Na 2 S0 4 . Filtration 
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and evaporation gave a crude product 0.60 g (90%) of a yellowish solid, which was used 
further without purification. A portion of the product was purified using preparative HPLC. 
l HNMR (CDCI3): 5 9.90 (1H, t, J 6.2 Hz); 9.31 (1H, s); 7.89 (2H, d, J 8.2 Hz); 7.84 (1H, 
d, J 8.0 Hz); 7.77 (1H, t, J 8.0 Hz); 7.51 (2H, d, J 8.5 Hz); 4.49 (1H, s); 7.41 (1H, d, J 8.0 
Hz); 4.92 (1H, bs); 4.78-4.63 (2H, m); 3.01 (3H, s); 2.53 (3H, s). 
APCI-MS m/z: 509.2 [MH + ]. 

c) 5-(N 1 -Acetvl-hvdrazinocarbonv1V 6-methvl-2-oxo-l-r3-trifluoroniethvl-p h envl'>-1.2- 
dihvdro-pvridine-3-car boxvlic acid 4-methanesulfonvl-ben 7.y1flmiHp ! 

A solution of 5-(4-methanesulfonyl-benzylcarbamoyl)-2rmethyl-6-oxo-l-(3- 
trifluoromethyl-phenyl)-l,6-dihydro-pyridine-3-carboxyhc acid (0.071 g, 0.14 mmol) in 
DCM (5 ml) containing SOCl 2 (5 ml) was stirred in a sealed flask for 2 h and then 
concentrated. The obtained solid in 1,4-dioxane (5 ml, dried over molecular sieves) and 
acetylhydrazide (0.1 g, 1.35 mmol) were stirred for 10 minutes and concentrated. The 
residue was purified by preparative HPLC giving 0.041 g (52%) of the title compound as a 
white solid. 

'HNMR (DMSO-dW): 8 10.26 (1H, s); 9.95 (1H, s); 9.79 (1H, t, 76.0 Hz); 8.50 (1H, s); 
7.93 (1H, s); 7.93-7.90 (1H, m); 7.87 (2H d, / 8.4 Hz); 7.82 (1H, d, J 7.7 Hz); 7.74 (1H, d, 
/ 8.0 Hz); 7.55 (2H, d, / 8,3 Hz); 4.59 (2H, d, J 6.2 Hz); 3.17 (3H, s); 2.18 (3H, s); 1.91 
(3H, s). 

APCI-MS m/z: 565.2 [MH + ]. 

d) 6-Methvl-5-f5-methvl-ri.3.41oxadi a 7. o l-2-vlV2-oxo-l-f3-trifluoTomethvl-p h ft n Yl)-1 ,0- 
dihvdro-pvridine-3-car boxvlic acid 4-methanesulfonvl-ben7.v1flmidft 

S-^-Acetyl-hydi^nocarbonyy-e-methyl^-oxo-l^S-trifluoromethyl-phenyl)-!^- 
dihydro-pyridine-3-carboxylic acid4-methanesulfonyl-benzylamide (0.03 g, 0.053 mmol) 
and TMS-polyphosphate as a solution in DCM (prepared as described in Synthesis 1982, 
page 591-592) (3 ml) were stirred in a sealed vial at 70 °C for 3 h. The cooled solution was 
diluted with DCM and washed with water. The organic phase was collected and the 
aqueous phase was extracted with another portion of DCM. The combined organic phase 
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was washed with brine, dried (Na 2 S0 4 ), filtered, and concentrated. The solid material was 
purified by preparative HPLC to give the title compound as a white solid (0.019 g, 66%). 
X H NMR (DMSO-dtf): 8 9.74 (1H, t, 7 6.2 Hz); 8.78 (1H, s); 8.01 (1H, s); 7.94 (1H, d, 7 
7.8 Hz); 7.87 (2H d; 7 8.1 Hz); 7.82 (1H, t, 77.7 Hz); 7.55 (2H, d, 78.3 Hz); 4.61 (2H, d, 
76.1 Hz); 3.13 (3H, s); 2.59 (3H, s); 2.43 (3H, s). 
APCI-MS m/z: 547.2 [MH + ]. 

Using the general method of Example 14, the compounds of Examples 15 to 19 were 
prepared: 

Example 15 6-Methvl-2-oxo-5-f5-nron vl-ri.3.41oxadiazol-2-v1V1-f3-trifluoromethv1- 

phenYl)-l,2-dihvdro-pvridine-3-ca rboxvlic acid 4-methanesulfonvl-henzvlamide 

*H NMR (DMSO-dg): 8 9.75 (1H, t, 7 6.33 Hz); 8.78 (1H, s); 8.00 (1H, s); 7.94 (1H, d, 7 

8.1 Hz); 7.87 (2H, d, 7 8.2 Hz); 7.86-7.83 (1H, m); 7.82 (1H, t, 7 8.4 Hz); 7.55 (2H, d, 7 

8.4); 4.60 (2H, d, 7 6.1 Hz); 3.17 (3H, s); 2.92 (2H, t, 7 7.3 Hz); 2.42 (3H, s); 1.78 (2H, 

sext, 7 7.3 Hz); 0.99 (3H, t, 7 7.3 Hz). 

APCI-MS m/z: 575.2 [MH + ]. 

Example 16 {5-r5-(4-M ethanesu1fonvl-benzvlcarbamovn-2-methvl-6-oxo-l-(3- 
trifluoromethyl-phenvlVI .6-dihvdro-pvri d in-3.vll-n.?}.41oxadia7:o1-2-vl>-acetic acid ethvl 
ester 

! H NMR (DMSO-oV): 8 9.73 (1H, t, 7 6.0 Hz); 8.77 (1H, s); 8.01 (1H, s); 7.94 (1H, d, 77.8 
Hz); 7.87 (2H, d, 7 8.1 Hz); 7.86-7.80 (2H, m); 7.55 (2H, d, 7 8.1); 4.61 (2H, d, 7 6.3 Hz); 
4.30 (2H, s); 4.17(2H, q, 77.2 Hz); 3.17(3H, s); 2.44 (3H, s); 1.22 (3H, t, 77.2 Hz). 
APCI-MS m/z: 619.2 [MH + ]. 

Example 17 5-(5-Cvanomethvl-ri.3.41oxadiazo1-2-vn-6-methvl-2-oxo-l-f3- 
trifluoromethyl-phenvlVl .2-dihvdro-pv ri dine-3-carboxvlic acid 4-methanesulfonvl- 
benzvlamide 
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*H NMR (DMSO-dtf): 5 9.73 (1H, t, J 6.2 Hz); 8.76 (1H, s); 8.02 (1H, s); 7.94 (1H, d, 77.6 
Hz); 7.87 (2H, d, / 8.1 Hz); 7.86-7.80 (2H, m); 7.55 (2H, d, J 8.3 Hz); 4.70 (2H, s); 4.61 
(2H, d, / 6.1 Hz); 3.17 (3H, s); 2.42 (3H, s). 
APCI-MS m/z: 572.2 [MH + ]. 

Example 18 ^-< < >-Arnin o-ri.3.41oxadiazol-2-vlV6-methvl-2-oxo-l-r3-trifluoromethv1- 

phenvlM .2-dihvdro-pvridine-3-carboxvIic acid4-methanesulfonv l-hen7y1aTmHp ! 

*H NMR (DMSO-ds): 8 9.81 (1H, t, J 6.1 Hz); 8.71 (1H, s); 8.00 (1H, s); 7.94 (1H, d, / 8.0 

Hz); 7.88 (2H, d, / 8.0 Hz)"; 7.86-7.82 (1H, m); 7.80 (1H, d, J 8.3 Hz); 7.56 (2H, d, J 8.2 

Hz); 7.29 (2H, s); 4.62 (2H, 6.09 Hz); 3.18 (3H, s); 2.40 (3H, s). 

APCI-MS m/z: 548.2 [MH + ], 

Example 19 5-f5-Amino-ri.3.41thiadiazol-2-vlV6-methvl-2-oxo-l-(3-trifluoromethvl- 

phenvlV1.2-dihvdro- pvridine-3-carboxvlic acid4-methanesulfonv1-hftn7:Y laTniflf» 

X H NMR (DMSO-ds): 5 9.83 (1H, t, J 6.2 Hz); 8.46 (1H, s); 7.99 (1H, s); 7.92 (1H, d, J 7.4 

Hz); 7.87 (2H, d, J 8.2); 7.83 (1H, d, /7.6 Hz); 7.79 (1H, d, J 8.0 Hz); 7.55 (2H, d, / 8.3 

Hz); 7.42 (2H, s); 4.60 (2H, d, 76.1 Hz); 3.17 (3H, s); 2.21 (3H, s). 

APCI-MS m/z: 564.1 [MH + ]. 

Example 20 5-(5-Ethvlamino-ri.3.41oxadiazol-2-vn-6-methv1-2-oxo-l-r3- 
trifluoromethvl-phe nvI)-1.2-dihvdro-pvridine-3-carboxvlic acid 4-methanesulfonvl- 
benzvlamide 

a) 5-Hvdrazinocarbon vl-6-memvl-2-oxo-l-f3-trifluoromemvl-phenvn-1.2-dihvdro- 
pvridine-3-carboxvlic acid 4-methanesulfonvl-benzvlamidft 
The title compound was prepared as described in Examples 14 (c) and 38 (a). 
APCI-MS m/z: 523.2 [MH + ]. Retention time 1.72 minutes. 



b) 5-fi2-rrethvlamin o)carlxmv11hvdraino} 

benzyl1-2-oxo-l-r3-ftrifluorome1hvl)phenvl1-1.2-cUhvdropvridine-3-carboxamide 
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To5-hydrazinocarbonyl-6-methyl-2-oxo-l-(3-trifluoromethyl-phenyl)-l,2-dihydro- 
pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide (0.030 g, 0.057 mmol) in 
1,4-dioxane (10 ml) was added ethyl isocyanate (0.016 g, 0.23 mmol) and the mixture was 
stirred at room temperature for 1 h. The mixture was evaporated and the residue was 
purified by preparative HPLC giving 0.015 g (44%) of the title compound. 
*H NMR (CDC1 3 ): 8 9.96-9.87 (1H, m); 8.82 (1H, s); 7.88 (1H, d, 7 8.2 Hz); 7.84 (2H, d, 7 
7.9 Hz); 7.83-7.80 (1H, m); 7.77 (1H, t, J 7.9 Hz); 7.52 (1H, s); 7.47 (2H, d, 7 8.2 Hz); 
7.47-7.41 (1H, m); 4.70-4.55 (2H m); 3.23 (2H, q, 76.8 Hz); 3.01 (3H, s); 2.31 (3H, s); 
1.11 (3H,t, 77.1 Hz). 
APCI-MS m/z: 594.2 [MH + ]. 

c) 5-(5-Ethylamino-n ,3,41oxadiazol-2-vlV6-methvl-2-oxo-1 -G-trifluoromethvl-phen vtt- 

1.2-dihvdro-pvridine-3-carboxvlic acid 4-methanesulfonvl-benzvlamide 

The tide compound was prepared from 5-({2-[(emylamino)carbonyl]hydrazino}carbonyl)- 

6-memyl-iV-[4-(memylsulfonyl)benzyl]-2-oxo-l-[3-(trifluoromemyl)phenyl]-l,2- 

dmydropyridine-3-carboxamide using an analogous method to that described in Example 

14(d). 

X H NMR (DMSO-dtf): 8 9/78 (1H, t, 76.0 Hz); 8.69 (1H, s); 7.99 (1H, s); 7.93 (1H, d, 77.5 
Hz); 7.87 (2H, d, 7 8.5 Hz); 7.84 (1H, d, 7 8.0 Hz); 7.81-7.75 (2H, m); 7.55 (2H, d, 7 8.1 
Hz); 4.60 (2H, d, 7 6.1 Hz); 3.26 (2H, p, 7 6.6 Hz); 3.17 (3H, s); 2.38 (3H, s); 1.18 (3H, t, 7 
7.1 Hz). 

APCI-MS m/z: 576.3 [MH + ]. 

Example 21 5-(5-N.N- Dimethvlamino-ri.3.4lQxadiazol-2-vn-6-methvl-2-oxo-l-f3- 
trifluoromethyl -phenvlV1.2-dihvdro- pvridine-3-carboxvlic acid 4-methanesulfonvl- 
benzvlamide 

a^ 5-(f2-rfl^.N-Dimeth vlamino^carbonvl1hvdrazino)carbonvn-6-methvl-A/-r4- 

(methvlsulfonvnbenzvn-2-oxo-l-r3 -ftrifluoromethvnphenvll-1.2-dihvdropvridine-3- 
carboxamide 
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To5-hydrazinocarbonyl-6-methyl-2-oxo-l-(3-trifluoromethyl-phenyl)-l,2-dUiydro- 
pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide (0.030 g, 0.057 mmol) in THF 
(10 ml) was added N,N-dimethylcarbamoyl chloride (0.0247 g, 0.23 mmol) and the 
mixture was stirred at 50 °C for 3 h. The mixture was evaporated and the residue was 
purified by preparative HPLC giving 0.020 g (60%) of the title compound. 
*H NMR (DMSO-dtf): 8 9.92 (1H, bs); 9.80 (1H, t, 6.2 Hz); 8.50 (1H, s); 8.48 (1H, s); 
7.94-7.89 (2H, m); 7.87 (2H, d, 7 8.5 Hz); 7.82 (1H, d, 7 8.2 Hz); 7.73 (1H, d, 77.8 Hz); 
7.55 (2H, d, 78.5 Hz); 4.59 (2H, d, 76.0 Hz); 3.17 (3H, s); 2.8 (6H, s); 2.19 (3H, s). 
APCI-MS m/z: 594.1 [MH + ]. 

fr) 5-f 5-N.N-Dimethv lamino-ri ■3.41oxadiazol-2-vn-6-methvl-2-oxo-l-(3-trifluoromethvl - 

phenvl)-l,2-d4hvdro-pyridine-3-carboxvhcacid4-methanesulfonvl-benzvlaTriide 

The title compound was prepared from 5-({2-[(N,N- 

dimemylamino)carbonyl]hydrazino }carbonyl)-6-methyl-iV-[4-(methylsulfonyl) benzyl]-2- 
oxo-l-[3-(trifluoromemyl)phenyl]-l,2-dihydropyridine-3-carboxamide using the general 
method described in Example 14 (d). 

*H NMR (DMSO-d<s): 8 9.79 (1H, t, 76.2 Hz); 8.69 (1H, s); 8.00 (1H, s); 7.93( 1H, d, 77.9 
Hz); 7.87 (2H, d, 7 8.4 Hz); 7.85 (1H, t, 77.7 Hz); 7.80 (1H d, 77.7 Hz); 7.55 (2H, d, 7 
8.4 Hz); 4.59 (2H, d, 76.2 Hz); 3.17 (3H, s); 3.06 (6H, s); 2.36 (3H, s). 
APCI-MS m/z: 576.3 [MH + ]. 

Example 22 6-Methvl-N-r4-fmethvlsulfonvl'>benzvn-2-oxo-5-(pvrazin-2-vl')-l-r3- 
(trmuoro-memvlVhenvll-1.2-mhvdropvridine -3-carhnxflTTiirift 

Tris(dibenzylidene-acetone)dipalladium(0) (1 mg) was added to 5-iodo-6-methyl-N-[4- 
(memylsulfonyl)benzyl]-2-oxo-l-[3-(Mfluoro-memyl)phenyl]-l,2-cuhydropyri(M^ 
carboxamide (Example 1 (d), 20 mg, 0.034 mmol), 2-(tributylstannyl)pyrazine (25 mg, 
0.068 mmol) and triphenylphosphine (1.6 mg, 0.006 mmol) in toluene (1.5 ml) under argon 
and the mixture was stirred in a sealed vial at 100 °C overnight. After cooling, the mixture 
was filtered through celite and evaporated. The residue was dissolved in toluene and ether 
was added. The precipitate was filtered off and dried in vacuo (5 mg, 27%). 
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X H NMR (CDCI3): 8 9.93 - 9.85 (1H, m); 8.82 - 8.77 (2H, m); 8.68 - 8.64 (1H, m); 8.60 
(1H, d, J 14.0 Hz); 7.91 - 7.73 (4H, m); 7.59 - 7.46 (4H, m); 4.76 - 4.62 (2H, m); 3.01 (3H, 
s); 2.18(3H,s). 

APCI-MS m/z 543.3 [MH + ]. 

Example 23 6-Methvl-5-f oxazoI-2-vlV2-oxo- 1 -( 3-trifluoromethvl-phen vlV 1 ,2-dih vdro- 
pvridine-3-carboxvlic acid 4-methanesulfonvl-benzvlamide 
5-Iodo-6-methyl-N-[4-(methylsulfonyl)benzy 

dihydropyridine-3-carboxamide (0.10 g, 0.169 mmol), 2-tributylstannyl-oxazole (0.12 g, 
0.33 mmol, prepared according to literature procedures), Pd(PPh 3 ) 4 (0.015 g, 0.012 mmol) 
and dimethoxyethane (DME, 2.5 ml) and a magnetic stirrer bar were placed in a vial. The 
suspension was degassed and the vial sealed, and subsequently heated (100 °C) with 
stirring for 4 h. LC-MS confirmed the conversion of the iodide to the desired product, and 
the solvents were removed in vacuo. Purification on preparative HPLC afforded the title 
compound (0.06 g, 67%) as a white solid after freeze-drying the pure fractions. 
*H NMR (DMSO-d*): 8 9.79 (1H, t, J 6.2 Hz); 8.91 (1H, s); 8.28 (1H, s); 7.99 (1H, s); 7.93 
(1H, d, / 7.9 Hz); 7.87 (2H, d, J 8.2 Hz); 7.85 (1H, t, / 7.9 Hz); 7.80 (1H, d, J 7.8 Hz); 
7.55 (2H, d, J 8.2 Hz); 7.42 (1H, s); 4.67-4.55 (2H, m); 3.17 (3H s); 2.46 (3H s). 
APCI-MS m/z: 532.2 [MH + ]. 

Example 25 6-Methvl-5-(l-methvl-lH-imidazol-2-vl)-2-oxo-l-(3-trifluoromethvl- 
phenvl)-1.2-dihvdro-p vridine-3-carboxvlic acid 4-methanesulfonvl-benzvlamide 
5-Iodo-6-memyl-N-[4-(memylsulfonyl)benzyl]-2-oxo-l-[3-(trifluoro-methyl)phenyl]-l,2- 
dihydropyridine-3-carboxamide (0.06 g, 0.1 mmol), l-methyl-2-tributylstannyl-lH- 
imidazole (0.11 g, 0.5 nimol, prepared according to literature procedures), Pd(PPh 3 ) 4 
(0.015 g, 0.012 mmol), DME (2 ml) and a magnetic stirrer bar were placed in a vial. The 
suspension was degassed and the vial was sealed, and subsequently heated (100 °C) with 
stirring overnight. LC-MS confirmed the conversion of the iodide to the desired product, 
and the solvents were removed in vacuo. Purification on preparative HPLC afforded the 
title compound (0.005 g, 10%) as a white solid after freeze-drying the pure fractions. 
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*HNMR (DMSO-ck): 8 9.88 (1H, t, J 6.2 Hz); 8.30 (1H, s); 8.03 (1H, s); 7.94-7.89 (1H, 
m); 7.87 (2H, d, / 8.5 Hz); 7.85-7.81 (2H, m); 7.55 (2H, d, / 8.5 Hz); 7.31 (1H, s); 7.06 
. (1H, s); 4.66-4.55 (2H, m); 3.58 (3H, s); 3.17 (3H, s); 1.85 (3H, s). 
APCI-MS m/z: 545.2 [MH + ]. 

Example 26 6-Methvl-2-oxo-5-(lH-pwazol-4-vlVl-(3-trifluoromethvl-DhenvD-1.2- 
dihvdro-pvridine-3-carboxvlic acid 4-methanesulf onvl-benzvlamide 
5-Iodo-6-methyl-N-[4-(m 

dihydropyridine-3-carboxamide (0.080 g, 0.135 mmol), 4-tributylstannyl-l-trityl-lH- 
pyrazole (0.08 g, 0.13 mmol, prepared according to literature procedures), Pd(PPh 3 )4 
(0.020 g, 0.017 mmol), DME (3 ml) and a magnetic stirrer bar were placed in a vial. The 
reactor was degassed, the vial sealed and the reaction was heated (95 °C) with stirring 
overnight. LC-MS showed that almost all starting iodide had been consumed to give a 
main product. The crude mixture was evaporated and the residual oil was purified on silica 
(heptane:EtOAc 1:2), giving 0.060 g of the intermediate trityl protected product. The 
intermediate was dissolved in DCM (3 ml) and TFA (3 ml) was added. The mixture was 
heated (50 °C) with stirring for 30 minutes. The reaction was quenched by the addition of 
methanol (5 ml). Purification on preparative HPLC gave the title compound (0.016 g, 22%) 
as a white solid after freeze-drying the pure fractions. 

. *H NMR (DMSO-d*): 8 9.98 (1H, t, / 6.2 Hz); 8.38 (1H, s); 7.94 (1H, s); 7.91 (1H, d, J 8.1 
Hz); 7.87 (2H, d, J 8.3 Hz); 7.84-7.80 (2H, m); 7.75 (1H, d, 77.9 Hz); 7.55 (2H, d, J 8.4 
Hz); 5.76 (1H, s); 4.64-4.55 (2H, m); 3.17 (3H, s); 2.06 (3H, s). 
APCI-MS m/z: 531.1 [MH + ], 

Example 27 6-Methvl-N-r4-(methvlsulfonvnbenzvl1-2-oxo-5-pvrimidin-2-vl-l-r3- 
(trifluoro-methvl)phenvl1-1.2-dihvdropyridine-3-carboxamide 

Tris(dibenzylideneacetone)-dipalladium(0) (1 mg) was added to 5-iodo-6-methyl-N-[4- 
(methylsulfonyl)benzyl]-2-oxo-l-[3-(trifluoromethyl)-phenyl]-l,2-dihydropyri^ 
carboxamide (20 mg, 0.034 mmol), 2-(tributyl-stannyl)pyrimidine (25 mg, 0.068 mmol) 
and triphenylphosphine (1.9 mg, 0.007 mmol) in toluene (1.6 ml) under argon and the 
mixture was stirred at 100 °C overnight. After cooling, the mixture was filtered through 
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celite and evaporated. The residue was purified by preparative HPLC. Pure fractions were 
freeze-dried to give the title compound (5 mg, 27%). 

! H NMR (CDC1 3 ): 8 9.91-9.85 (1H, m); 9.28 (1H, s); 8.84 (2H, d, J 5.2 Hz); 7.90 - 7.73 
(4H, m); 7.57 - 7.45 (4H, m); 7.29 - 7.25 (1H, m); 4.76 - 4.62 (2H, m); 3.01 (3H, s); 2.40 
(3H,s). 

APCI-MS m/z: 543.1 [MH + ]. 

Example 28 6-Methvl-5-(2-methvl-2^ 

L2-dihvdro-pvridine-3-carboxvlic acid 4-methanesulfonvl-be nzylamide 
5-Iodo-6-metliyl-N- [4-(me 

dihydropyridine-3-carboxamide (0.06 g, 0.1 mmol), l-methyl-5-trimethylstannyMH- 
pyrazole (0.07 g, 0.3 mmol, prepared according to literature procedures), Pd(PPh 3 ) 4 (0.015 
g, 0.012 mmol), DME (2 ml) and a magnetic stirrer bar were placed in a vial. The 
suspension was degassed and the vial was sealed, and subsequently heated (100 °C) with 
stirring overnight. LC-MS confirmed the conversion of the iodide to the desired product, 
and the solvents were removed in vacuo. Purification on silica (heptane:EtOAc 1:2 to 1:3) 
afforded the title compound (0.040 g, 75%) as a white solid, which was subsequently 
freeze-dried. 

! H NMR (DMSO-d*): 5 9.89 (1H, t, / 6.2 Hz); 8.21 (1H, s); 8.02 (1H, s); 7.92 (1H, d, / 
7.31 Hz); 7.87 (2H, d, J S3 Hz); 7.85-7.80 (2H, m); 7.54 (2H, d, J 8.3 Hz); 7.53 (1H, d, / 
1.8 Hz); 6.33 (1H, d, / 1.8 Hz); 4.66-4.55 (2H, m); 3.72 (3H, s); 3.17 (3H, s); 1.82 (3H, s). 
APCI-MS m/z: 545.2 [MH + ]. 

Example 29 6-Methvl-5-(3-methvUsoxazol-4-vlVjV-r4-fmethvlsulfonvDbenzvn-2-oxo-l- 
. r3-(trifluoromethvnphenvl1-l,2-dihvdropvridine-3-carboxamide 
5-Iodo-6-methyl-N-[4-(methylsulfonyl)benzyl]-2-oxo-l-[3- 

(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxamide (25 mg, 0.042 mmol), 
tetrakis(triphenylphosphine) palladium (2.5 mg, 0.0022 mmol) and 3-methyl-4- 
(tributylstannyl)isoxazole [synthesized as described by D. Uchiyama in Heterocycles, 43, 
6, 1301, 1996] (32 mg, 0.086 mmol) were mixed in DME (0.45 ml) in an argon filled vial. 
The vial was closed and heated with stirring at 100 °C for 24 h. The reaction mixture was 
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poured into a mixture of ethyl acetate and water. The mixture was shaken, the water phase 
was removed and the organic phase was dried over sodium sulphate. The product was 
purified by preparative HPLC. Yield: 12 mg, 0.022 mmol (52 %). 
*H NMR (DMSO-ds): 8 9.91 (1H, t, J 6.0 Hz, ); 8.24 (1H, s ); 8.96 (1H, s); 7.98 - 7.77 

(6H, m); 7.54 (2H, d, J 8.4 Hz); 4.59 (2H, d, J 6.2 Hz); 3.17 (3H, s); 2.21 (3H, s); 1.88 (3H, 
s). 

APCI-MS m/z: 546.5 [MH + ]. 

Example 30 6-Methvl-5-(3-methvl-ri.2. 41oxadiazo1-.5-vn-2-oxo-l-r3-trifluoroniethv1- 
phenvl)-l,2-mhvdro-pyridine-3-carboxvhcacid4-mamanesulfonvl-benzv1aiTiiHft 

5-Iodo-6-memyl-N-[4-(memylsulfonyl)benzyl]-2-oxo-l-[3-(trifluoromemyl)phenyl]-l,^ 
dihydropyridine-3-carboxamide (0.236 g, 0.4 mmol), acetamide oxime (0.088 g, 1.2 
mmol), Pd(PPh 3 ) 2 Cl 2 (0.014 g, 0.020 mmol), triethylamine (0.081 g, 0.8 mmol), toluene 
(15 ml) and a magnetic stirrer bar were loaded into a pressure safe steel reactor. The 
reactor was degassed with CO, and when all air had been removed, a 4 atmospheres 
pressure of CO was applied, and the reactor was heated to 95 °C. The reaction was allowed 
to proceed overnight. LC-MS showed that almost all starting iodide had been consumed to 
give a main product. The crude mixture was evaporated and the residual oil was partitioned 
between EtOAc and water. The organic phase was collected, and was dried and 
evaporated. Purification on silica (heptanerEtOAc 1:2) gave pure material (0.083 g, 38%) 
as a white solid. 

*H NMR (DMSO-d fi ): 8 9.68 (1H, t, J 6.2 Hz); 8.91 (1H, s); 8.01 (1H, s); 7.95 (1H, d, / 8.1 
Hz); 7.87 (2H, d, J 8.02 Hz); 7.86 (1H, t, 77.16 Hz); 7.81 (1H, d, 77.86 Hz); 7.55 (2H, d, 
/ 8.3 Hz); 4.67-4:55 (2H, m); 3.17 (3H s); 2.47 (3H, s); 2.41 (3H, s). 
APCI-MS m/z: 547.0 [MH + ]. 

Example 31 6-Methvl-5-f3-methvlisox azol-5-vn-A/-r4-fmethvlsulfonvDbenzvn-2-oxn-1- 

r3-ftrifluoromethvnphen yll-1.2-dihvdropvridine-3-carboxamide 

The title compound was synthesized in the same way as Example 29 but starting from 

5-iodo-6-methyl-N-[4-(memylsulfonyl)benzyl]-2-oxo-l-[3-(trifluoromethyl)phenyl]-l,2- 
dihydropyridine-3-carboxamide (50 mg, 0.085 mmol), 
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tetrakis(triphenylphosphine)palladium (5 mg, 0.0043 mmol) and 3-methyl-5- 
(tributylstannyl)isoxazole [synthesized as described in Tetrahedron, 47, 28, 5111, 1991] 
(63 mg, 0.169 mmol) in DME (0.85 ml). Yield: 15 mg, 0.033 mmol (39 %). 
*H NMR (DMSO-dg): 8 9.79 (1H, t, J=6.0 Hz); 8.57 (1H, s); 7.99 (1H, s); 7.94 - 7.79 (5H, 

m); 7.55 (2H, d, J=8.4 Hz); 6.67 (1H, s); 4.60 (2H, d, J=6.2 Hz); 3.17 (3H, s); 2.30 (3H, s); 
2.17 (3H, s). 

APCI-MS m/z: 546.4 [MH + ]. 

The compounds of Examples 32 to 37 were prepared using analogous methods to those 
described in Examples 1 (a) to 1 (d) and 2. 

Example 32 5-f3.5-Dim ethvlisoxazol-4-vlViV-r4-(isoDropvlsulfonvnbenzvn-6-methvl-2- 

oxo-l-r3- ftrifluoromethvDphenvn-1.2-dihvdroDvridine-3-carboxamide 

*HNMR (CDC1 3 ): 5 10.12 (1H, bt, ); 8.44 (1H, s); 7.86-7.67 (4H, m); 7.56 (1H, bs,); 7.51- 

7.47 (3H, m); 4.76-4.66 (2H m); 3.21-3.11 (1H, m,); 2.34 (3H, d, J 6.8 Hz); 2.20 (3H, d, 7 

6.8 Hz); 1.93 (3H, s): 1.27 (6H, d, 77.0 Hz). 

APCI-MS m/z: 588 [MH + ]. 

Example 33 5-f3.5-Dim ethvlisoxazol-4-vl'>-jNr-r4-fethvlsulfonvDbenzvll-6-methvl-2-oxo- 
l-r3-(trifluoromethvl')phenvll-1.2-dihvdropvridine-3-carboxamide 

*H NMR (CDCI3): 8 10.15 (1H, bt, ); 8.43 (1H, s); 7.86-7.83 (3H, m); 7.78 (1H, bt,); 7.57 
(1H, bs,) 7.53-7.47 (3H, m); 4.73-4.69 (2H, m); 3.09 (2H, q, 77.4 Hz,); 2.34 (3H, d, 7 6.9 
Hz); 2.20 (3H, d, 7 6.9 Hz); 1.94 (3H, s): 1.26 (3H, t, 77.4 Hz). 
APCI-MS m/z: 574 [MH + ]. 

Example 34 JV-r4-(Cvclo propvIsulfonvnbenzvn-5-f3.5-dimethvlisoxazol-4-vn-6- 
methvl-2-oxo-l-r3-ft rifluoromethviyhenvl1-1.2-dmvdropvridine-3- carhnxatTiidp. 

*H NMR (CDCI3): 8 10.06 (1H, bt, ); 8.43 (1H, s); 7.88-7.76 (4H, m); 7.56 (1H, bs,) 7.51- 
7.47 (3H, m); 4.74-4.63 (2H m); ); 2.45-2.38 (1H, m); 2.33 (3H, d, 76.7 Hz); 2.19 (3H, d, 
76.7 Hz); 1.92 (3H, s): 1.35-1.30 (2H, m); 1.07-0.99 (2H, m). 
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APCI-MS m/z: 586 [MH + ]. 

Example 35 l-(3-Cvan ophenvn-5-(3.5-dimethvlisQxazol-4-vlV6-methv1-Ar-f4- 
(methvlsulfonvnbenzvll-2-oxo-l,2-dihvdropvridine-3-ca rboxamidft 

*H NMR (CDCI3): 5 9.88 (1H, bt, ); 8.44 (1H, s); 7.90-7.86 (3H, m); 7.77 (1H, bt,); 7.62- 

7.51 (4H, m); 4.74-4.63 (2H, m); 3.02 (3H, s); 2.33 (3H, d, 75.7 Hz); 2.19 (3H, d, 75.6 
Hz); 1.93 (3H, s). 

APCI-MS m/z: 517 [MH + ]. 

Example 36 l-f3-Chlor ophenvn-5-(3.5-dimethvl-isoxazol-4-vlV6-methvl-2-oxo-1.2- 
dihvdro-pvridine-3-carboxvlic acid 4-methanesulfonvl-benzvlamirip; 

*H NMR (CDC1 3 ): 5 9.98 (1H, bt,); 8.42 (1H, s); 7.88 (2H, d, 7 8.4 Hz); 7.57-7.52 (4H, m) 
7.30-7.29 (1H, m); 7.19-7.17 (1H, m); 4.68 (2H, d, 7 5.6 Hz); 3.02 (3H, s); 2.32 (3H, d, 7 
4.0 Hz); 2.18 (3H, d, 74.2 Hz); 1.95 (3H, s). 

APCI-MS m/z: 526 [MH + ]. 

Example 37 5-f3.5-Di methvl-isoxazol-4-vn-6-methvl-2-oxo-l-m-to1vl-1.2-dihvdro- 
pvridine-3-carboxvlic acid 4-methanesulfonvl-benzvlaTntde 

X H NMR (CDCI3): 5 10.11 (1H, bt,); 8.40 (1H s); 7.87 (2H, d, / 8.4 Hz); 7.54-7.47 (3H, 
m); 7.35 (1H, d, 77.7 Hz); 7.06-7.03 (2H, m); 4.67 (2H, d, 75.9 Hz); 3.02 (3H, s); 2.46 
(3H, s); 2.32 (3H, d, 7 2.5 Hz); 2.18 (3H, d, 7 3.0 Hz); 1 .93 (3H, s). 
APCI-MS m/z: 506 [MH + ]. 

Example 38 5-(5-Isopro pvl-ri.3.41oxadiazol-2-vn-6-methvl-2-oxo-l-f3-trifluoromethvl- 
phenvl)- 1 .2-dihvdro-p yridine-3-carboxvlic acid 4-methanesulfonvl-be n7.Ylamirfft 

a) 5-Hvdrazinocarbon vl-6-methvl-2-oxo-l-f3-trifluoromethvl-phenvl)-1.2-dihvdro- 
pvridine-3-carboxylic acid 4-methanesulfonvl-benzvlamidp. 

The compound obtained in Example 14 (b) (0.051 g, 0.14 mmol) in DCM (5 ml) was 
treated with SOCl 2 (5 ml), and the flask was sealed and stirred magnetically for 2 h, when 
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LC-MS showed that the reaction was complete. The crude mixture was evaporated in 
vacuo, giving the intermediate acid chloride as a yellow solid. The solid was dissolved in 
1,4-dioxane (5 ml, dried over molecular sieves) and hydrazine hydrate (0.05 g, 1.0 mmol) 
was added. The mixture was stirred for 10 minutes, and LC-MS showed complete 
formation of the tide compound. The mixture was concentrated in vacuo and the residue 
was purified by preparative HPLC giving the title compound (0.036 g, 70%) as a white 
solid after freeze-drying the pure fractions. 

APCI-MS m/z: 523.2 [MH + ]. 

b) 5-flS^-Isobutvrel- hvdfrazmocarto^ 

dihvdro-pvridine-3-carboxvlic acid 4-methanesulfon v1-heTi7.v1arni<te 
The compound obtained in step (a) (0.025 g, 0.047 mmol) in dry THF (10 ml) was stirred 
and isobutyric anhydride (0.040 g, 0.25 mmol) was added. The obtained mixture was 
stirred for 15 minutes, and LC-MS showed complete conversion of the starting material to 
the desired amide. The solvent was evaporated and the residue was purified by preparative 
. HPLC giving the subtitle compound (0.024 g, 85%) as a white powder after freeze-drying 
the pure fractions. 

*H NMR (DMSO-dg): 5 10.25 (1H, bs); 9.89 (1H, bs); 9.79 (1H, t, J 6.2 Hz); 8.50 (1H, s); 
7.93 (1H, s); 7.94-7.90 (1H, m); 7.87 (2H, d, J 8.5 Hz); 7.84 (1H, t, J 7.7 Hz); 7.74 (1H, d, 
/ 7.7 Hz); 7.55 (2H, d, J 8.3 Hz); 4.63-4.56 (2H, m); 3.18 (3H, s); 2.55-2.49 (1H, p, / 6.8 
Hz); 2.18 (3H, s); 1.08 (6H, d, J 6.8 Hz). 

APCI-MS m/z: 593.2 [MH + ]. 

c) 5-(5-Isopropvl-ri. 3.41oxadiazol-2-vlV6-memvl-2-oxo-l-f3-trifluoromethvl-phenvn- 
l,2-dihvdro-pvridine-3-carboxvlic acid4-methanesulfonvl-benzv1amide 

The compound obtained in step (b) (0.02 g, 0.034 mmol) in TMS-polyphosphate (3 ml, 
PPSE in DCM, Synthesis 1982, page 591-592) was stirred in a sealed vial and heated at 70 
°C for 3 h. LC-MS showed complete conversion of the linear starting material to a 
compound with the expected MW. The cooled solution was diluted with DCM (10 ml) and 
was washed with water (10 ml). The organic phase was collected and the aqueous phase 
was extracted with another portion of DCM (10 ml). The combined organic phase was 
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washed with brine and was then dried with Na 2 S0 4 . Filtration and evaporation of the 
solution gave a white solid. Purification of this material by preparative HPLC provided 
pure fractions which were freeze-dried. The title compound was obtained as a white solid 
(0.015 g, 77%). 

*H NMR (DMSO-d*): S 9.76 (1H, t, J=6.29 Hz); 8.77 (1H, s); 8.01 (1H, s); 7.94 (1H, d, 7 
7.6 Hz); 7.87 (2H, d, 7 8.6 Hz); 7.84-7.78 (2H, m); 7.55 (2H, d, 7 8.4 Hz); 4.65-4.56 (2H, 
m); 3.30 (1H, p, 7 6.9 Hz); 3.18 (3H, s); 2.41 (3H, s); 1.36 (6H, d, J 7.0 Hz). 
APCI-MS m/z: 575.2 [MH + ]. 

Example 39 6-Methvl-5-ri.3.41oxadiaz ol-2-vlV2-oxn-l-r3-trifluorninethvl-p henvn-1 
dihvdro-pvridine-3-c arboxvlic acid 4-methanesulfonvl-henzvlamide 

a) S-rN'-fFormvl-hvdrazinocarbon vn-e-methvl^-oxo-l -n-trifluoromethvl-phenvn-1 .2- 
dihvdro-pvridine-3-car boxvlic acid 4-methanesulfonvl-ben zvlarniHft 
The compound obtained in Example 38 (a) (0.025 g, 0.048 mmol) in dry THF (10 ml) was 
stirred and mixed formylacetyl anhydride (0.06 g, 0.68 mmol; prepared according to 
literature procedures) was added. The mixture was stirred for 20 minutes and LC-MS 
showed full conversion of the starting material. Evaporation and purification on 
preparative HPLC, and subsequent freeze-drying, afforded the sub-title compound (0.022 
g, 83%) as a white powder. 

*H NMR (DMSO-dtf): 8 10.43 (1H, s); 10. 13 (1H, s); 9.79 (1H, t, 7 6.2 Hz); 8.52 (1H, s); 
8.11 (1H s); 7.93 (1H, s); 7.94-7.89 (1H, s); 7.87 (2H, d, 78.65 Hz); 7.87 (1H, d, 78.21); 
7.74 (1H, d, 78.21 Hz); 7.55 (2H, d, 78.21 Hz); 4.63-4.54 (2H, m); 3.17 (3H, s); 2.18 (3H, 
s). 

APCI-MS m/z: 551.2 [MH + ]. 

b) 6-Methvl-5-ri,3,41oxadiazol-2-vn - 2-oxo-l-r3-trifluoromethvl-phenvn-1.2-dihvdro- 
PVridine-3-carboxvlic acid 4-methanesulfonyl-benzvlamide 

The title compound was prepared according to the procedure described in Example 38 (c) 
starting from 0.020 g (0.036 mmol) of the compound obtained in step (a). The title 
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compound was obtained as a white solid (0.010 g, 52%) after purification on preparative 
HPLC and freeze-drying of the pure fractions. 

*H NMR (DMSO-dy): 8 9.74 (1H, t, /6.3 Hz); 9.38 (1H, s); 8.82 (1H, s); 8.01 (1H, s); 7.94 
(1H, d, J 7.7 Hz); 7.87 (2H, d, / 8.0 Hz); 7.87-7.84 (1H, m); 7.81 (1H, d, J 7.9 Hz); 7.55 
(2H, d, J 8.0 Hz); 4.65-4.55 (2H, m); 3.17 (3H, s); 2.45 (3H, s). 
APCI-MS m/z: 533.2 [MH + ]. 

Example 40 5-(5-Hvdroxv-ri.3.41ox adiazol-2-vn-6-methvl-2-oxo-l-f3-trifluoromethv1- 
phenvD-1.2-dihvdro-pvridine-3-c arboxvlic acid 4-methanesulfonvl-henzvlamide 

a) N 1 -r5-f4-Methanesulfo nvl-benzv1carbamovlV2-methvl-6-oxo-l-(3-trifluoromethvl- 
phenyl)-l,6-dihvoro-T>vridine-3-c arbonvl1-hvdrazinecarboxvlic acid ethvl ester 

The compound obtained in Example 38 (a) (0.025 g, 0.048 mmol) in dry THF (2 ml) was 
stirred and diethyl pyrocarbonate (0.023 g, 0.14 mmol) was added. The vial was sealed and 
was stirred at 40 °C for 3 h, monitoring the reaction by LC-MS. The mixture was 
evaporated and was then purified by preparative HPLC, giving the sub-title compound 
(0.023 g, 80%) as a white solid after freeze-drying the pure fractions. 
'HNMR (DMSO-dff): 8 10.23 (1H, s); 9.79 (1H, t, J 6.1 Hz); 9.23 (1H, s); 8.47 (1H, s); 
7.94 (1H, s); 7.94-7.89 (1H, d, / 8.2 Hz); 7.87 (2H, d, / 8.4 Hz); 7.82 (1H, d, J 7.7 Hz); 
7.74 (1H, d, J 7.8 Hz); 7.54 (2H, d, J 8.4 Hz); 4.65-4.55 (2H, m); 4.14-4.01 (2H, m); 3.17 
(3H, s); 2.16 (3H, s); 1.25-1.15 (3H, m). 

APCI-MS m/z: 595.2 fMH + ]. 

b) 5-(5-Hvdroxv-r 1 .3. 41oxadiazol-2-vD-6-methvl-2-oxo-l -(3-trifluoromethvl-phenvn-l .2- 
dihvdro-pvridine-3-c arboxvlic acid 4-methanesulfonvl-ben7:Ylflmidft 

The title compound was prepared according to the procedure described in Example 38 (c) 
starting from 0.015g (0.025 mmol) of the compound obtained in step (a). The reaction time 
was 4 days. The product was obtained as a white solid (0.008 g, 58%) after purification on 
preparative HPLC and freeze-drying of the pure fractions. 
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^NMR (DMSO-dd): 8 12.61 (IH, bs); 9.73 (1H, t, J 6.2 Hz); 8.63 (1H, s); 7.99 (1H, s); 
7.93 (1H, d, 7 8.0 Hz); 7.87 (2H, d, J 8.2 Hz); 7.85 (1H, t, 7 7.8 Hz); 7.78 (1H, d, 7 7.8 
Hz); 7.55 (2H, d, J 8.2 Hz); 4.64-4.55 (2H, m); 3.17 (3H, s); 2.30 (3H, s). 
APCI-MS m/z: 549.1 [MH + ]. 

Example 41 6-Methvl-5-(5-methvl-4H- ri.2.41triazo1-3-vlV2-oxo-l-(3-trifluoroTnethv1- 
phenvn-1.2-dihvdro-p vridine-3-carboxvUcacid4-methvlsulfonvl-hen zv1amiHR 
The compound of Example 38 (a) (0.017 g, 0.0325 mmol), toluene (1 ml), NMP (0.5 ml), 
triethylamine (0.5 ml), ethyl acetamidate hydrochloride (0.030 g, 0.24 mmol) and a 
magnetic stirrer bar were placed in a glass vial. The vial was sealed and the mixture was 
heated with stirring at 100 °C overnight. The mixture was allowed to cool and was then 
concentrated in vacuo. Purification by preparative HPLC and subsequent freeze-drying of 
the pure fractions afforded the title compound (0.005 g, 28%) as a white solid. 
X H NMR (DMSO-d5): 8 13.79 (1H, bs); 9.89 (1H, t, 7 6.0 Hz); 8.99 (1H, s); 7.97 (1H, s); 
7.90 (1H, d, 7 8.0 Hz); 7.87 (2H, d, 7 8.2 Hz); 7.83 (1H, t, 77.9 Hz); 7.78 (1H, d, 77.9 
Hz); 7.55 (2H, d, 78.3 Hz); 4.67-4.55 (2H, m); 3.17 (3H, s); 2.41 (3H, s); 2.41 (3H, s). 
APCI-MS m/z: 546.2 [MH + ]. 

Example 42 5-f4.5-Dimet hvl-4H-n .2.41triazol-3-vlV6-methv1-2-nxn-1 -H- 

trifluoromethvl-phenvlV1.2-dihvd ro-pvridine-3-carboxvlicacid4-methanesulfonvl- 
benzylamide 

A solution of POCfe (0.030 g, 0.2 mmol) in CHC1 3 (1 ml) and pyridine (1 ml) was added to 
N-methylacetamide (0.015 g, 0.2 mmol) and the mixture was cooled in an ice-water bath 
and stirred for 90 minutes. To this solution was added a solution of 5-hydrazinocarbonyl-6- 
memyl-2-oxcHl-(3-trifluorome&yl-phenyl)-l^ 

methanesulfonyl-benzylamide (Example 38 (a), 0.040 g, 0.076 mmol) in CHC1 3 (2 ml) 
and the mixture was stirred overnight at room temperature. Purification by preparative 
HPLC gave the linear intermediate (0.020 g). This material was suspended in EtOAc (2 
ml) and was heated (90 °C) with stirring for 4 h, giving rise to a mixture of three 
components. This mixture was purified on preparative HPLC giving the title compound 
(0.003 g, 7%) after freeze-drying the pure fractions. 
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'HNMR (DMSO-dtf): 8 9.89 (1H, t, 76.1 Hz); 8.29 (1H, s); 8.04 (1H, s); 7.94-7.89 (1H, 
m); 7.87 (2H, d, 7 8.6 Hz); 7.87-7.83 (2H, m); 7.55 (2H, d, 7 8.3 Hz); 4.66-4.55 (2H, m); 
3.45 (3H s); 3.17 (3H, s); 2.39 (3H, s); 1.87 (3H, s). 
APCI-MS m/z: 560.2 [MH + ]. 

Example 43 5-(5-Metho xvmethvl-fl 3.41oxadiazol-2-vlV6-methv1-2-oxo-1 -(^. 

trifluoromethvl-phenvD-1.2-dihvd ro-pvridine-3-carboxvhcacid4-methanesulfonvl- 
benzvlamide 

a) 5-rN 1 -(2-Methoxv-acetvlVhvdr azinocarbonvl1-6-methvl-2-oxo-l-r3-trifluoroTnethv1- 
phenvl)-1.2-(lihvdro-p vridine-3-carboxvUcacid4-methanesulfonv]-benzvlamide 
The compound obtained in Example 38 (a) (0.028 g, 0.053 mmol) in dry THF (2 ml) was 
treated with triethylamine (0.020 g, 0.20 mmol) and 2-methoxyacetyl chloride (0.02 g, 0.18 
mmol). The mixture was stirred for 5 minutes and LC-MS showed complete conversion of 
the starting material to a mixture of three compounds. The reaction was quenched by the 
addition of MeOH, and subsequent evaporation and purification on preparative HPLC 
afforded the subtitle compound (0.015 g, 47%) as a white solid after freeze-drying the pure 
fractions. 

'HNMR (DMSO-d*): 8 10.29 (1H, s); 9.95 (1H, s); 9.79 (1H, t, 76.3 Hz); 8.51 (1H, s); 
7.93 (1H, s); 7.94-7.89 (1H, m); 7.87 (2H, d, 7 8.3 Hz); 7.82 (1H, d, 77.8 Hz); 7.74 (1H, d, 
77.7 Hz); 7.55 (2H, d, 7 8.1 Hz); 4.65-4.55 (2H, m); 3.97 (2H, s); 3.36 (3H, s); 3.17 (3H 
s); 2.18 (3H, s). 

APCI-MS m/z: 595.2 [MH + ]. 

b) 5-(5-Methoxvmethvl- ri.3.41oxadiazol-2-vlV6-methvl-2-oxo-l-G-trifluoromethy1- 
phenvl)-1.2-dihvdro-p vridine-3-carboxvlic acid 4-methanesulfonvl-benzvlamide 
Prepared according to the procedure described in Example 38 (c) starting from 0.015 g 
(0.025 mmol) of the compound obtained in step (a). The title compound (0.011 g, 80%) 
was obtained as a white solid after purification on preparative HPLC and freeze-drying of 
the pure fractions. 
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*H NMR (DMSO-dtf): 5 9.73 (1H, t, J 6.1 Hz); 8.79 (1H, s); 8.01 (1H, s); 7.94 (1H, d, 77.9 
Hz); 7.87 (2H, d, / 8.14 Hz); 7.86-7.84 (1H, m); 7.71 (1H, d, J 7.9 Hz); 7.56 (2H, d, / 8.1 
Hz); 4.75 (2H, s); 4.65-4.55 (2H, m); 3.39 (3H, s); 3.17 (3H, s); 2.45 (3H, s). 
APCI-MS m/z: 577.2 [MH + ], 

5 

Example 44 N-r4-asopr opvlsulfonvnbenzvn-6-methvl-5-(5-methv1-1.3-4-oxadiazol-2- 
vD^-oxo-l-rS-ftrifluoromet hvnphenvn-l^-dihvdropvridine-S-carboxamide 
The title compound was prepared by an analogous method to that described in Examplel4. 
*H NMR (CDCI3): 8 9.96 (1H bt, ); 9.08 (1H, s); 7.89-7.78 (4H, m); 7.55-7.45 (4H, m); 
10 4.78-4.65 (2H, m); 3.20-3.13 (1H, m,); 2.68 (3H, s); 2.62 (3H, s); 1 .28 (6H, d, / 6.9 Hz). 
APCI-MS m/z: 575 [MH + ]. 

Example 45 N-r4-(Ethvl sulfonvnbenzvl1-6-methvl-5-(5-methvl-1.3.4-oxadiazol-2-vl')-2- 
oxo-l-r3-(Mfluo romethvnphenvll-1.2-dihvdropvridine-3-carhnyflrriifle. 
15 The title compound was prepared by an analogous method to that described in Examplel4. 
*H NMR (CDCI3): 5 9.80 - 9.71 (1H, m); 9.09 (1H, s); 7.90 - 7.74 (4H, m); 7.56 - 7.42 
(4H m); 4.79 - 4.63 (2H, m); 3.08 (2H q, J 7.5 Hz); 2.64 (3H, s); 2.62 (3H, s); 1.27 (3H, t, 
J7.4Hz). 

APCI-MS m/z: 561.1 [MH + ]. 

20 

Example 46 jV-r4-rCvcl opropvlsulfonvl'>benzvn-6-methvl-5-(5-methvl-1.3.4-oxadiazol- 
2-vlV2-oxo-l-r3-(trifluoro methvl^henvn-1.2-dUhvdropvridine-3-carboxamide 
The title compound was prepared by an analogous method to that described in Examplel4. 
J H NMR (CDCI3): 8 9.74 (1H bt, ); 9.09 (1H, s); 7.87-7.77 (4H, m); 7.54-7.45 (4H, m); 
25 4.75-4.64 (2H, m); 2.64 (3H, s); 2.62 (3H, s); 2.46-2.39 (1H, m); 1.35-1.31 (2H m); 1.04- 
0.99 (2H m). 

APCI-MS m/z: 573 [MH + ]. 



30 



Example 47 6-Methvl-5- ri.3.41oxadiazol-2-vl-2-oxo-l-f3-trifluoromethvl-phenvn-1.2- 
dihvdro-pyridine-3-carboxvlic acid 4-(propane-2-sulfonvD-benzylamide 
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The title compound (0.025 g, 64%) was prepared by an analogous method to that described 
in Example 39. 

X H NMR (DMSO-d*): 5 9.75 (1H, t, 76.2 Hz); 9.38 (1H, s); 8.82 (1H, s); 8.02 (1H, s); 7.94 
(1H, d, 77.5 Hz); 7.89-7.82 (2H, m); 7.80 (2H, d, 7 8.2 Hz); 7.56 (2H, d, 7 8.2 Hz); 4.68- 
4.56 (2H, m); 3.37 (1H, p, 7 6.8 Hz); 2.45 (3H, s); 1.13 (6H, d, 7 6.2 Hz). 
APCI-MS m/z: 561.2 [MH + ]. 

Example 48 6-Methvl-5-ri.3.41oxadi azol-2-vl-2-oxo-l-r3-trifluoromethv1-phenvni.2- 
dihvdro-p vridine-3-carboxvlic acid 4-cvclopropanesulfonvl-ben7:vlaTnirift 
The title compound (0.023 g, 80%) was prepared by an analogous method to that described 
in Example 39. 

*H NMR (DMSO-d*): 5 9.74 (1H, t, 76.2 Hz); 9.38 (1H s); 8.82 (1H, s); 8.01 (1H, s); 7.94 
(1H, d, 7 7.7 Hz); 7.89-7.80 (2H, m); 7.84 (2H, d, 7 8.2 Hz); 7.55 (2H, d, 7 8.2 Hz); 4.66- 
4.56 (2H, m); 2.84-2.77 (1H, m); 2.44 (3H s); 1.12-1.05 (2H, m); 1.05-0.97 (2H, m). 
APCI-MS m/z: 559.2 [MH + ]. 

Example 50 6-Methvl-5-r2-methvl-1. 3-oxazol-4-vlViV-r4-rmethvlsulfonvnbenzvn-?.- 
oxo-l-r3-(trifluoromet hvnphenvl1-1.2-dihvdropvridine-3-carboxaniide 

a) 5-(l-Butoxwinvn-fi- methvl-N-r4-(methvlsulfonvl > )benzvn-2-oxo-l-r3- 
(trifluorom emvDphenvll-1.2-dihvdropvridine-3-carboxamide 

5-Iodo-6-memyl-N-[4-(memylsiuTonyl)benzyl]-2-oxo-l-[3-(triiluoromethyl)phenyl]-l,2- 
dihydropyridine-3-carboxamide (Example 1 (d), 101.5 mg, 0.17 mmol), bis[1.2- 
bis(diphenylphosphino)ethane]-paUadium (0) (16.5 mg, 18.3 /tmol), n-butyl vinyl ether (60 
III, 0.46 mmol), triethylamine (0.5 ml, 3.6 mmol) and DMF (6 ml) were placed in a 
Schlenk vessel equipped with a magnetic stirring bar. The vessel was purged with argon, 
sealed, and heated at 100 °C overnight. The reaction mixture was cooled and partitioned 
between ethyl acetate and water. The organic layer was dried over sodium sulphate, 
filtered and concentrated in vacuo. The residue was purified by preparative HPLC to give 
the title compound as a white solid (27.3 mg, 28 %). 
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*H NMR (CDCI3): 5 9.96 (1H, t, J 5.8 Hz); 8.64 (1H, s); 7.89 (2H, d, J 8.3 Hz); 7.82 (1H, 
d, J 8.0 Hz); 7.75 (1H, t, J 7.9 Hz); 7.56 - 7.50 (3H, m); 7.46 (1H, d, J 7.8 Hz); 4.69 (2H, 
ddd, J 22.1, 15.7, 6.2 Hz); 4.43 (1H, d, J 2.6 Hz); 4.26 (1H, d, J 2.6 Hz); 3.83 (2H, t, J 6.5 
Hz); 3.03 (3H, s); 2.11 (3H, s); 1.74 (2H, quintet, J 9.2 Hz); 1.46 (2H, sextet, J 9.1 Hz); 
0.98 (3H,t, J 7.4 Hz). 

APCI-MS m/z: 563 [MH + ]. 

tO 5-Acetvl-6-methvl-N-r4-(meth^^ 
1 ,2-cUhvdropvridine-3-carboxamide 

Aqueous hydrochloric acid (2.0M, 50 /il) was added to a solution of 5-(l-butoxyvinyl)-6- 
methyl-N-[4-(methylsulfon 

dihydropyridine-3-carboxamide (38 mg, 67.5 /imol) in DMF (0.5 ml). After 20 min. the 
solution was neutralized with aqueous sodium hydrogen carbonate. The reaction mixture 
was purified by preparative HPLC to give the title compound as a white solid (17.6 mg, 
51%). 

*H NMR (CDCI3): 8 9.75 (1H, t, J 5.7 Hz); 9.08 (1H, s); 7.90 (2H, d, J 8.3 Hz); 7.85 (1H, 

d, J 7.9 Hz); 7.78 (1H, t, J 7.9 Hz); 7.54 (2H, d, J 8.3 Hz); 7.50 (1H, s); 7.42 (1H, d, J 8.0 
Hz); 4.70 (2H, t, J 6.0 Hz); 3.03 (3H, s); 2.66 (3H, s); 2.43 (3H, s). 

APCI-MS m/z: 507 [MH + ]. 

a) 5-Bromoacetvl-6-methvl-jV-r4-(methvlsulfonvDbenzvn-2-oxo-l-r3- 
(trifluoromethvDphenvn-l^-dihvdropvridine-S-carboxamide 

Bromine (34 jd, 0.66 mmol) in THF (5 ml) was added to a solution of 5-acetyl-6-methyl- 
N-[4^methylsulfonyl)benzyl]-2-oxo-l-P^ 

carboxamide (320 mg, 0.63 mmol) in THF (10 ml). After 2h, the yellow colour had 
disappeared. The reaction mixture was partitioned between water and ethyl acetate, the 
organic phase was separated, evaporated, and the residue was chromatographed on silica 
using ethyl acetate/heptane (1/1, 2/1, 4/1) as eluent. Fractions containing the product were 
combined and evaporated to give the title compound (150 mg, 41%). 
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J H NMR (CDCI3): 5 9.67 (1H, t); 9.00 (1H, s); 7.89 (2H, d); 7.86 (1H, d); 7.78 (1H, t); 
7.52 (2H,d); 7.50 (1H, s); 7.42 (1H, d); 4.69 (2H, m); 4.41 (2H, s); 3.02 (3H, s); 2.42 (3H, 
s). 

d) 6-Methvl-5-(2-meth vl-1.3^xazol-4-vlViV-r4-rmethvlsulfonvnbenzvll-2-oxo-l-r3- 
(trifluoromethvDphenvll- 1 .2-dihvdropvridine-3-carboxamide 
A mixture of 5-(bromoacetyl)-6-memyl-iV-[4-(methylsulfonyl)benzyl]-2-oxo-l-[3- 
(trifluoromethyl)phenyl]-l,2-dmydropyridine-3-carboxarxiide (90 mg, 0.15 mmol) and 
acetamide (44 mg, 0.75 mmol), xylene (300 /ri) and cone. H 2 S0 4 (10 fil) was heated with 
stirring for 3 h. The reaction was diluted with water and CH3CN and purified on 
preparative HPLC affording the title compound (37 mg, 45%). 

J H NMR (CDCI3): 8 10.08 (1H, t); 8.69 (1H, s); 7.88 (2H, d); 7.82 (1H, d); 7.76 (1H, t); 
7.72 (1H, s); 7.54 (1H, s); 7.52 (2H, d); 7.46 (1H, d); 4.69 (2H, m); 3.02 (3H, s); 2.56 (3H, 
s); 2.19 (3H, s). 

APCI-MS m/z: 546.4 [MH + ]. 

Example 51 6-Methvl-jV-r4-fmethvlsulfonvnbenzvl1-5-ri.3-oxazol-4-vn-2-oxo-l-r3- 

(trirluorom emvDphenvl1-1.2-dihvdroDvridine-3-carboxamide 

A mixture of 5-(bromoacetyl)-6-methyl-//-[4-(methylsulfonyl)benzyl]-2-oxo-l-t3- 

(trifluoromemyl)phenyl]-l,2-dmydropyridme-3^arboxarrude (Example 50 (c), 100 mg, 

0.17 mmol), formamide (135 fil, 3.4 mmol), xylene (300 fil) and cone. H2SO4 (10 jtil) was 

heated with stirring for 2 h. The reaction was diluted with water and CH 3 CN and purified 

on preparative HPLC, affording the title compound (23 mg, 31%). 

'HNMR (CDCI3): 5 9.95 (1H, t); 8.75 (1H, s); 7.99 (1H, d); 7.88 (2H, d); 7.86 (1H, d); 

7.83 (1H, d); 7.76 (1H, t); 7.72 (1H, s); 7.52 (2H, d); 7.47 (1H, d); 4.69 (2H, m); 3.03 (3H, 

s); 2.24 (3H, s). 

APCI-MS m/z: 523.3 [MH + ]. 

Example 52 5-f2-Aimno-thiazol-4-vlV6-methvl-2-oxo-l-('3-trifluoromethvl-phenvl > >-1.2- 
dihydro-pvridine-3-carboxvlic acid 4-methanesulfonvl-benzvlamide 
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5-Bromoacetyl^-methyl-2-oxo-l-(3-trifluOTome 

carboxylic acid 4-methanesulfonyl-benzylamide (Example 50 (c), 0.04 g, 0.067 mmol), 
thiourea (0.0067 g, 0.086 mmol), NaOAc (0.011 g, 0.136 mmol), EtOH (2 ml) and a 
magnetic stirrer bar were placed in a tube designed for microwave synthesis. The vial was 
sealed and the niixture was heated in a CEM Discover Microwave apparatus (100W, 90 
°C) for 20 minutes, giving complete conversion of the starting material to a single product 
according to LC-MS. The solvents were evaporated to give a crude mixture which was 
purified on preparative HPLC giving the title compound (0.026 g, 66%) as a slightly 
yellowish solid after freeze-drying the pure fractions. 

*H NMR (DMSO-d5): 5 9.92 (1H, t, 7 6.1 Hz); 8.64 (1H, s); 7.94 (1H, s); 7.90 (1H, d, 7 8.0 
Hz); 7.87 (2H, d, 7 8.3 Hz); 7.81 (1H, d, 77.7 Hz); 7.75 (1H, d, 77.75 Hz); 7.54 (2H, d, 7 
8.2 Hz); 7.11 (2H, bs); 6.64 (1H s); 4.65-4.55 (2H, m); 3.17 (3H, s); 2.17 (3H, s). 
APCI-MS m/z: 563 [MH + ]. 

Example 53 5-(2.5-Dim ethvl-1.3-oxazol-4-vn-6-methvl-jV-r4-fmethvlsulfonvI , )benzvn- 
2-oxo-l-r3-(trifluoro methvnphenvn-1.2-dihvdropvridine -3-carhnxflTT>iHft 

a) 6-Met hvl-7/-r4-fmethvlsulfonvDbenzvn-2-oxo-5-propionvl-l-r3- 
(tafluoro methvnphenvl1-1.2^ihvdropvridine-3-carboxamide 
A solution of 5-iodo-6-methyl-iV-[4-(methylsulfonyl)benzyl]-2-oxo-l-[3- 
(tafluoromelhyl)phenyl]-l,2-dmydropyTidine-3-carboxamide (Example 1 (d), 1500 mg, 2.5 
mmol), bis[l,2-bis(diphenylphosphino)ethane]palladium(0) (230 mg, 0.25 mmol), 
triethylamine (7.5 ml, 54 mmol) and ethylpropenyl ether (900 jtil,.7.5 mmol) in DMF (45 
ml) was heated at 100 °C overnight. After cooling, the reaction mixture was poured into 
water and extracted with ethyl acetate and the solvent was removed under reduced 
pressure. The crude product was then dissolved in DMF (25 ml) and 2M HC1 (25 ml) and 
then stirred for 1.5h. The reaction mixture was then poured into aqueous NaHCC>3 and 
extracted with ethyl acetate. The extracts were separated, evaporated under reduced 
pressure, and the residue was chromatographed on silica using ethyl acetate/heptane (2/1, 
4/1, 10/1) as eluent. Fractions containing the product were combined and evaporated to 
give the title compound (1.3 g, >99%). 



WO 2005/026123 



68 



PCT/SE2004/001335 



*H NMR (CDCI3): 8 9.76 (1H, t); 9.06 (1H, s); 7.89 (2H, d); 7.84 (1H, d); 7.76 (1H, t); 
7.52 (2H, d); 7.49 (1H, s); 7.40 (1H, d); 4.68 (2H, m); 3.02 (3H, s); 3.00 (2H, q); 2.39 (3H, 
s); 1.22 (3H, t). 

b) 5-(2-Bromopropanovn-6-methv l-iy-r4-fmethvlsulfonvnhenzvn-2-oxo-1-n- 
(trifluoromethvnpheTi vll-1.2-dihvdropvridine-3-carboxarnidft 

Bromine (84 /tl, 1.61 mmol) in THF (5 ml) was added to a solution of 6-methyl-//-[4- 
(memylsulfonyl)benzyl]-2-oxo-5-propionyl-l-[3-(trifluoromethyl)phenyl]-l,2- 
dihydropyridine-3-carboxamide (700 mg, 1.34 mmol) in THF (10 ml). After 2h, the yellow 
colour had disappeared. The reaction mixture was partitioned between water and ethyl 
acetate, the organic phase was separated, dried and evaporated under reduced pressure to 
give the title compound (800 mg, 99 %). 

J H NMR (CDCI3): 8 9.71 (1H, t); 8.97 (1H, d); 7.89 (2H, d); 7.85 (1H, d); 7.77 (1H, t); 
7.52 (2H, d); 7.46 (1H, d); 7.40 (1H, d); 5.28 (1H, q); 4.69 (2H, m); 3.02 (3H, s); 2.36 (3H, 
s); 1.90 (3H, d). 

c) 5-(2,5-Dimethvl-13-oxazol-4-vn- fi -methvl-jV-r4-rmethv1su1fonvnbenzv11-2-oxo-l-r3- 
(trifluoromemvDphenvn- 1.2-dihvdrnpvridine-3-carboxamide 

A mixture of 5-(2-bromopropanoyl)-6-methyl-iV-[4-(methylsulfonyl)benzyl]-2-oxo-l-[3- 
(trifluoromemyl)phenyl]-l,2-dihydropyri(nne-3-carboxamide (130 mg, 0.22 mmol), 
acetamide (262 mg, 4.4 mmol), xylene (300 /il) and cone. H 2 S0 4 (10 /il) was heated with 
stirring for 2 h. The reaction was diluted with water and CH 3 CN and purified on 
preparative HPLC, affording the tide compound (45 mg, 36 %). 

l H NMR (CDCI3): 8 10.00 (1H, t); 8.54 (1H, s); 7.88 (2H, d); 7.82 (1H, d); 7.75 (1H, t); 
7.54 (1H, d); 7.52 (2H, d); 7.47 (1H, d); 4.68 (2H, m); 3.02 (3H, s); 2.51 (3H, s); 2.34 (3H, 
s); 2.11 (3H, s). 

APCI-MS m/z: 560.4 [MH + ]. 

Example 54 6-Methvl-5-(5-methv1-1.3- oxazol-4-vn-Ar-r4-(methvlsulfonvnhei 1 7:vl1-7.- 
oxo-143-ftrifluororneth vl)phenvn-1.2-dihvdropvridine-3-carboxamide 
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A mixture of 5-(2-bromopropanoyl)-6-memyl-//-[4-(methylsulfonyl)benzyl]-2-oxo-l-[3- 
(trmuoromethyl)phenyl]-l,2-dihydropyridine-3-carboxamide (Example 53 (b), 130 mg, 
0.22 mmol), formamide (176 pi, 4.4 mmol), xylene (300 /ri) and cone. H 2 S0 4 (10 fil) was 
heated with stirring for 2 h. The reaction was diluted with water and CH 3 CN and purified 
on preparative HPLC, affording the title compound (27 mg, 23 %). 
J H NMR (CDC1 3 ): 8 10.02 (1H, t); 8.57 (1H, d); 7.89 (1H, s); 7.88 (2H, d); 7.83 (1H, d); 
7.76 (1H, t); 7.55 (1H, d); 7.52 (2H, d); 7.48 (1H, d); 4.69 (2H, m); 3.02 (3H, s); 2.41 (3H, 
s); 2.09 (3H, s). 

APCI-MS m/z: 546.3 [MH + ]. 

Example 55 5-f2-Amiiir ^5-memvl-thiazol^vlV6-memvl-2-oxo-l-f3-Mfluoromethv1- 
phenvD-l .2 -dmvdro-pvridine-3-carboxvlic acid 4-memanesulfonvl-he nzvlami <fe 
5-(2-Bromopropanoyl)-6-methyl-iV-[4-(methylsulfonyl)benzyl]-2-oxo-l-[3- 
(trifluoromemyl)phenyl]-l,2-mhydropyridme-3-carboxamide (Example 53 (b), 0.04 g, 
0.067 mmol), thiourea (0.0067 g, 0.086 mmol), NaOAc (0.011 g, 0.136 mmol), EtOH (2 
ml) and a magnetic stirrer bar were placed in a tube designed for microwave synthesis. The 
vial was sealed and the mixture was heated in a CEM Discover Microwave apparatus 
(100 W, 90 °C) for 20 minutes, giving complete conversion of the starting material to a 
single product according to LC-MS. The solvents were evaporated to give a crude mixture 
which was purified on preparative HPLC, giving the title compound (0.026 g, 66%) as a 
slightly yellowish solid after freeze-drying the pure fractions. 

^NMR (DMSO-d*): S 9.90 (1H, t, 76.2 Hz); 8.32 (1H, s); 7.98 (1H, s); 7.91 (1H, d, 77.9 
Hz); 7.87 (2H, d, 7 8.3 Hz); 7.83 (1H, t, J 7.8 Hz); 7.77 (1H, d, 77.8 Hz); 7.54 (2H, d, 7 
8.2 Hz); 4.67-4.55 (2H, m); 3.18 (3H, s); 2.12 (3H, s); 1.91 (3H, s). 
APCI-MS m/z: 577.1 [MH + ]. 

Example 56 5-(2-Hvdroxvmethvl-5-methvl-thiazol-4-vl)-6-methvl-2-oxo-l-f3- 

trifluoromethvl-phenY lV1.2-dihvdto-pvridine-3-carboxvlicacid4-methanesulfonv1- 

benzvlamide 

5-(2-Bromopropanoyl)-6-methyl-iV-[4-(methylsulfonyl)benzyl]-2-oxo-l-[3- 
(tofluoromemyl)phenyl]-l,2-mhyoropyridine-3-carboxamide (Example 53 (b), 0.06 g, 0.10 
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mmol), 2-amino-2-thioxoethyl pivalate (0.022 g, 0.125 mmol), EtOH (2 ml) and a 
magnetic stirrer bar were placed in a tube designed for microwave synthesis. The vial was 
sealed and the mixture was heated in a CEM Discover Microwave apparatus (100W, 80 
°C) for 40 minutes, giving complete conversion of the starting material to a single product 
according to LC-MS. The solvents were evaporated to give a crude mixture which was 
purified on silica giving 0.045 g (76%) of the intermediate pivalyl ester. This compound 
was dissolved in THF (2 ml) and water (2 ml). To this solution was added NaOH (0.2 
mmol, 0.1 ml of a 2M solution), and the mixture was stirred at room temperature 
overnight. The THF was evaporated off and the water phase was acidified, extracted, and 
the extracts were evaporated. Purification by preparative HPLC gave pure fractions which 
were freeze-dried to give the title compound (0.040 g, 68%) as a white solid. 
*H NMR (DMSO-dtf): 8 9.92 (1H, t, J 6.2 Hz); 8.30 (1H, s); 8.02 (1H, s); 7.92-7.88 (1H, 
d); 7.87 (2H, d, J 8.5 Hz); 7.88-7.78 (2H, m); 7.54 (2H, d, / 8.4 Hz); 6.02 (1H, J 5.8 Hz); 
4.69 (2H, d, J 5.8 Hz); 4.64-4.54 (2H, m); 3.17 (3H, s); 2.34 (3H, s); 1.89 (3H, s) 
APCI-MS m/z: 592.1 [MH + ]. 

Example 57 6-Memvl-5-(5-memvl-ri.2. 41oxadiazol-3-vlV2-oxo-l-n-trifluoroTTi e thvl- 
phenvl)-l,2-dUhvdro-pvridine-3-car hoxvlicacid4-methanesulfonvl-benzv1aTTiiHp. 

a) 5-Cvano-6-methvl-N-r4-fmethvl sulfonvnbenzvll-2-oxo-1 -r3-(1rifhioromethvtt p hen yl]- 
1 ,2-dihvdropvridine-3-carhoxamirfe 

A mixture of 5-iodo-6-methyl-N-[4-(methylsulfonyl)benzyl]-2-oxo-l-[3- 
(txmuoromemyl)phenyl]-l,2-dmydropyrio^ne-3-carboxamide (Example 1 (d), 120 mg, 0.20 
mmol) and copper (I) cyanide (66.7 mg, 0.74 mmol) in NMP (2.5 ml) was stirred overnight 
at 140 °C. The reaction mixture was cooled and partitioned between ethyl acetate and 
water. The organic layer was dried over sodium sulphate, filtered and concentrated in 
vacuo. The residue was first purified by preparative HPLC and then by flash 
chromatography eluting with dichloromethane/methanol (10:0.2) to give the title 
compound as a white solid (24 mg, 24%). 



WO 2005/026123 



71 



PCT/SE2004/001335 



*H NMR (DMSO-ck): 8 9.55 (1H, t, J 6.1 Hz); 8.49 (1H, s); 7.96 (1H, s); 7.93 (1H, d, J 7.1 

Hz); 7.88 - 7.81 (3H, m); 7.77 (1H, d, J 8.0 Hz); 7.52 (2H, d, J 8.4 Hz); 4.56 (2H, d, J 6.2 
Hz); 3.16 (3H, s); 2.22 (3H, s). 

APCI-MS m/z: 490 [MH + ]. 

b) 5-(N-Hvdroxvcarbamimidovn-6-m e thvl-2-oxo-l -G-triflunmmethvl-phenvn-1 ,9. 
dmydro-pvridine-3-c arboxvlic acid 4-methanesulfonvl-henzvlamide 
5-Cyano-6-methyl-N-[4-^^ 

l,2-dihydropyridine-3-carboxamide (0.040 g, 0.082 mmol), hydroxylamine hydrochloride 
(0.015 g, 0.209 mmol), NaOAc (0.017 g, 0.209 mmol), ethanol (3 ml), water (0.1 ml) and a 
magnetic stirrer bar were placed in a vial. The mixture was heated (90 °C) overnight. LC- 
MS showed a 50:50 mixture of two components, one of which had the expected MW. The 
product was isolated by preparative HPLC giving 0.012 g (28%) of the intermediate 
N-hydroxyamidine. 

*H NMR (DMSO-d5): 8 9.85 (1H, t, 7 6.2 Hz); 9.53 (1H, s); 8.33 (1H, s); 7.91 (1H, d, 7 7.6 
Hz); 7.86 (2H, d, J 8.2 Hz); 7.85 (1H, s); 7.83 (1H, t, 77.8 Hz); 7.69 (1H, d, 77.8 Hz); 
7.54 (2H, d, 78.3 Hz); 5.88 (2H, bs); 4.64-4.55 (2H, m); 3.17 (3H, s); 2.07 (3H, s). 
APCI-MS m/z: 523.2 [MH + ]. 

c) 6-Methyl-5-(5-methv1-n ^^loxadi^ol-q -vn^-oxo-l-n-trifluornmftthvl-pheTivlVl 1- 
dihvdro-pvridine-3-car hoxvlic acid 4-methanesutfonvl-benzv1amiA». 

5-(N-Hydroxycarbannmidoyl)-6-methyl-2-oxo-l-(3-trmuoromemyl-phenyl)-l,2-^ 
pyridine-3-carboxyUc acid4-methanesulfonyl-benzylamide (0.011 g, 0.021 mmol), acetic 
anhydride (0.02 g, 0.195 mmol), toluene (2 ml) and a magnetic stirrer bar were placed in a 
vial. The vial was sealed and was heated (1 10 °C) with stirring for 5 h. LC-MS confirmed 
the consumption of the starting material and the formation of a product with the expected 
MW. Evaporation and purification on preparative HPLC gave the title compound (0.004 g, 
35%) as a white solid after freeze-drying the pure fractions. 

] H NMR (DMSO-d,,): 8 9.77 (1H, t, / 6.2 Hz); 8.90 (1H, s); 8.01 (1H, s); 7.93 (1H, d, 7 7.5 
Hz); 7.87 (2H, d, 7 8.3 Hz); 7.87-7.79 (2H, m); 7.55 (2H, d, 7 8.3 Hz); 7.67-7.53 (2H, m); 
3.17 (3H, s); 2.69 (3H, s); 2.37 (3H, s). 
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APCI-MS m/z: 547.2 [MH + ]. 

Example 58 6-Methvl-5-r i.2.41oxadia^ol-3-vl-2-oxo-l-f3-trifluoromethvl-Dhenv1VT2- 
dihvdro-p vridine-3-carboxvlic acid 4-methanesulfonvl-benzy lamiHp. 

5-Cyano-6-methyl-N44Kmethylsulfonyl)benzyl]-2-oxo-l-[3-(trifluoromethyl)phenyl]- 
l,2-dihydropyridine-3-carboxamide (Example 57 (a), 0.040 g, 0.082 mmol), 
hydroxylamine hydrochloride (0.015 g, 0.209 mmol), NaOAc (0.017 g, 0.209 mmol), 
ethanol (3 ml), water (0.1 ml) and a magnetic stirrer bar were placed in a vial. The mixture 
was heated (90 °C) overnight. The solvents were evaporated in vacuo. The residue was 
dissolved in triethyl-orthoformate (3 ml) in a vial and a magnetic stirrer bar was added. 
The vial was sealed and heated (130 °C) with stirring for 2 h. LC-MS confirmed formation 
of a product with the expected MW. The volatiles were removed in vacuo, and the residue 
was purified on preparative HPLC giving the title compound (0.012 g, 27%) as a white 
solid after freeze-drying the pure fractions. 

*H NMR (DMSO-cfc): 6 9.78 (1H, s); 9.77 (1H, t, J 6.2 Hz); 8.93 (1H, s); 8.03 (1H, s); 7.93 
(1H, d, / 7.7 Hz); 7.87 (2H, d, / 8.2 Hz); 7.86-7.80 (2H, m); 7.56 (2H, d, J 8.2 Hz); 4.65- 
4.55 (2H, m); 3.17 (3H, s); 2.39 (3H, s). 

APCI-MS m/z: 533.2 [MH + ]. 

Example 59 6-Memvl-2- oxo-5-flH-tetrazol-5-vlVl-(3-trifluoromethvl-t>henvlV1.2- 
dihvdro-p vridine-3-carboxvlic acid 4^methanesulfonvl-benzvIaTTiide 

5-Cyano-6-methyl-N-[4-(methylsulfonyl)benzyl]-2-oxo-l-[3-(trifluoromethyl)phenyl]- 
l,2-dihydropyridine-3-carboxamide (Example 57 (a), 0.018 g, 0.037 mmol), NaN 3 (0.020 
g, 0.307 mmol), NH4CI (0.016 g, 0.307 mmol), NMP (1 ml) and a magnetic stirrer bar 
•were placed in a tube designed for microwave synthesis. The vial was sealed and the 
mixture was heated in a CEM Discover Microwave apparatus (100 W, 140 °C) for 30 
minutes, giving complete conversion of the nitrile according to LC-MS. The crude mixture 
was dissolved in acetonitrile (2 ml) and water (2 ml) and was purified directly on 
preparative HPLC under acidic conditions, giving the title compound (0.012 g, 61%) as a 
beige solid after freeze-drying the pure fractions. 
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*HNMR (DMSO-ck): 5 9.81 (1H, t, 76.1 Hz); 8.79 (1H, bs); 8.02 (1H, bs); 7.93 (1H, d, 7 
7.89 Hz); 7.87 (2H, d, 7 8.5 Hz); 7.88-7.85 (1H, m); 7.82 (1H, d, 7 8.2 Hz); 7.56 (2H, d, 7 
8.4 Hz); 4.67-4.55 (2H, m); 3.17 (3H, s); 2.34 (3H, s). 
APCI-MS m/z: 533.2 [MH + ]. 

Example 60 6-Methvl-5-(4-methvl-o^ 

dihvdro-pyridine-3-carboxvlic acid 4-methanesulfonvl-benzvlamide 
6-Methyl-2-oxo-l-(3-trifluo^ acid 

5- amide 4-methanesulfonyl-benzylamide [prepared from the acid chloride of 5-(4- 
methanesulfonyl-benzylcarbamoyl)-2-meth^ 

dihydro-pyridine-3-carboxylic acid [described in Example 14 (b)] and ammonia] (0.05 g, 
0.098 mmol), 1-chloroacetone (0.025 g, 0.27 mmol), CaC0 3 (0.015 g, 0.15 mmol), NMP 
(1.5 ml) and a magnetic stirrer bar were placed in a tube designed for microwave synthesis. 
The vial was sealed and the mixture was heated in a CEM Discover Microwave apparatus 
(100W, 155 °C) for 60 minutes, giving complete conversion of the amide according to LC- 
MS. The crude mixture was dissolved in acetonitrile (2 ml) and water (2 ml) and was 
purified directly on preparative HPLC giving the title compound (0.006 g, 11%) as a solid 
after freeze-drying the pure fractions. 

*H NMR (DMSO-d*): 5 9.79 (1H, t, 76.1 Hz); 8.89 (1H, s); 7.98 (1H, bs); 7.97-7.95 (1H, 
m); 7.92 (1H, d, J 7.8 Hz); 7.87 (2H, d, 7 8.1 Hz); 7.85 (1H, t, 77.9 Hz); 7.79 (1H, d, 77.9 
Hz); 7.55 (2H, d, 7 8.2 Hz); 4.66-4.55 (2H, m); 3.17 (3H, s); 2.45 (3H,.s); 2.17 (3H, s). 
APCI-MS m/z: 546.2 [MH + ]. 

Example 61 5-(4,5-Dimethvl-oxazol-2-vIV6-methvl-2-oxo-l-G-trifluoromethvl-phenvlV 
i,2-dihvdro-pvridine-3-carboxylic acid 4-methanesulfonvl-benzvlamide 

6- Methyl-2-oxo-l-(3-trifluoromethyl-ph acid 
5-amide 4-methanesulfonyl-benzylamide (see Example 60, 0.05 g, 0.098 mmol), 3-bromo- 
2-butanone (0.020 g, 0.20 mmol), CaC0 3 (0.015 g, 0.15 mmol), NMP (1.5 ml) and a 
magnetic stirrer bar were placed in a tube designed for microwave synthesis. The vial was 
sealed and the mixture was heated in a CEM Discover Microwave apparatus (100W, 140 
°C) for 2h. The reaction was stopped and the crude mixture was dissolved in acetonitrile (2 



WO 2005/026123 



74 



PCT/SE2004/001335 



ml) and water (2 ml) and was purified directly on preparative HPLC, giving the title 
compound (0.007 g, 13%) as a slightly brownish solid after freeze-drying the pure 
fractions. 

*H NMR (DMSO-ds): 8 9.81 (1H, t, J 6.1 Hz); 8.85 (1H, s); 7.98 (1H, bs); 7.92 (1H, d, / 
7.8 Hz); 7.87 (2H, d, / 8.1 Hz); 7.85 (1H, t, J 7.8 Hz); 7.78 (1H, d, 77.9 Hz); 7.55 (2H, d, 
J 8.2 Hz); 4.66-4.55 (2H, m); 3.17 (3H, s); 2.44 (3H, s); 2.33 (3H, s); 2.17 (3H, s) 
APCI-MS m/z: 560.2 [MH + ]. 

Example 63 //-fCvclohexvlmethvl'>-6-methvl-2-oxo-5-Dhenvl-1-r3- 
(trifluoromethvnphenvll-l^-dihvdropvridine-S-carboxamide 

a) Ethvl 6-methvl-2-o xo- l-r3-f trifluoromethvlrohenvll- 1 ^-dihvdropvridine-S-carboxvlate 
A suspension of 6-memyl-2K)XC)-l-[3-(trifluoromemyl)phenyl]-l,2-dmydropyridine-3- 
carboxylic acid (Example 1 (b), 13.1 g, 43.9 mmol), sodium carbonate (5.2 g, 48.3 mmol) 
and iodoethane (10.6 g, 67.7 mmol) in NMP (60 ml) was stirred at ambient temperature for 
19 h under a nitrogen atmosphere. The reaction mixture was partitioned between ethyl 
acetate and water. The organic phase was collected, washed with water and brine, dried 
over sodium sulphate, filtered and concentrated in vacuo. The residue was purified by flash 
chromatography on silica eluting with tert-butyl methyl ether/methanol (10:0.4) to give the 
title compound as a light brown solid (12.5 g, 87%). 

*H NMR (CDC1 3 ): 8 8.21 (1H d, J 7.4 Hz); 7.75 (1H, d, J 7.8 Hz); 7.68 (1H t, J 7.8 Hz); 
7.49 (1H, s); 7.42 (1H d, J 7.8 Hz); 6.25 (1H, d, J 7.4 Hz); 4.36 (2H, q, J 7.2 Hz); 2.03 
(3H,s); 1.37(3H,t,J7.2Hz). 

APCI-MS m/z: 326.1 [MH + ]. 

b) Ethvl 5-iodo-6-met hvl-2-oxo-l -r3-(trifluoromethvl)phenvn-l .2-dihvdropvridine-3- 
carboxvlate 

N-Iodosuccinimide (6.89 g, 30.6 mmol) was added to a solution of ethyl 6-methyl-2-oxo- 
H3-(trifluoromemyl)phenyl]-l,2-dihydropyridine-3-carboxylate (9.9 g, 30.5 mmol) in 
DCM (45 ml) and TFA (38 ml) under a nitrogen atmosphere. After 19 h stirring at ambient 
temperature the solvent was concentrated in vacuo. Saturated aqueous sodium hydrogen 
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carbonate solution and ethyl acetate were added to the residue to neutralize the remaining 
TFA. The organic phase was collected, washed with water and brine, dried over sodium 
sulfate, filtered and concentrated in vacuo. The residue was purified by flash 
chromatography on silica eluting with DCM/methanol (10:0.2) to give the title compound 
as a yellow solid (11.4 g, 83%). 

*H NMR (CDC1 3 ): 8 8.52 (1H, s); 7.76 (1H, d, J 7.8 Hz); 7.69 (1H, t, J 7.9 Hz); 7.46 (1H, 
s); 7.38 (1H, d, J 7.7 Hz); 4.36 (2H, q, J 7.1 Hz); 2.26 (3H, s); 1.37 (3H, t, J 7.2 Hz). 
APCI-MS m/z: 452.0 [MH + ]. 

c) Emvl6-memvl-2-oxo-5-phenvl-l -r3-ftrifluoromemviyhenvn-1.2-dihvdropvridine-3- 
carboxylate 

Emyl5-iodo-6-memyl-2-oxo-l-[3-(trifluoromemyl)phenyl]-l,2-dmydropyridm 
carboxylate (2.6 g, 5.76 mmol), phenyltributylstannane (2.24 mg, 6.10 mmol), 
tetrakis(triphenylphosphine)palladium(0) (17.3 mg, 0.02 mmol), toluene (15 ml) and 
anhydrous DME (1.5 ml) were placed in a Schlenk vessel equipped with a magnetic 
stirring bar. The vessel was purged with argon, sealed and heated at 100 °C overnight. 
After cooling to room temperature, the mixture was partitioned between ethyl acetate and 
water. The organic layer was washed with water and brine, dried over sodium sulfate, 
filtered and concentrated in vacuo. The residue was purified by preparative HPLC to give 
the title compound as a white solid (0.8 g, 35 %). 

*H NMR (CDCI3): 8 8.26 (1H, s); 7.72 (2H, m); 7.56 (1H, s); 7.51 - 7.36 (4H, m); 7.34 - 
7.28 (2H, m); 4.37 (2H, q, J 7.1 Hz); 1.97 (3H, s); 1.37 (3H, t). 
APCI-MS m/z: 402.3 [MH + ]. 

d) 6-Memyl-2-oxo-5-phenvl-l-r3-ftri fluorom 
carboxvlic acid 

Aqueous 2M sodium hydroxide solution (2.5 ml, 5.0 mmol) was added to a solution of 

emyl6-memyl-2-oxo-5-phenyl-l-[3-(trifluoromemyl)phenyl]-l,2-mhydropyridine-3- 
carboxylate (0.85 g, 2.12 mmol) in THF (5 ml), methanol (3 ml) and water (1 ml). The 
reaction mixture was stirred at room temperature for 2 h and then concentrated in vacuo. 
Acetonitrile (3 ml) was added to the residue and the solution was acidified using TFA. The 
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resulting solid was collected by filtration, washed with water and acetone and air dried to 
give the title compound as white solid (0.62 g, 78 %). 

*H NMR (CDCI3): 5 13.75 (1H, s); 8.59 (1H, s); 7.87 (1H, d, J 8.1 Hz); 7.80 (1H, t, J 7.9 
Hz); 7.61 (1H, s); 7.54 (1H, d, J 7.6 Hz); 7.51 - 7.40 (3H, m); 7.31 (2H, m); 2.08 (3H, s). 
APCI-MS m/z: 374.2 [MH + ]. 

e) N-fCv clohexvlmemvlV6-methvl-2-ox^ 
dihvdropvridine-3-carhoxamidft 

(Cyclohexylrnethyl)amine in NMP (135 ul, 0.3M, 0.04 mmol) was added to a mixture of 
6-methyl-2-oxo-5-phenyl-l-[3-(trmuoromemyl)-phenyl]-l,2^hydro-pyridine-3- 
carboxylic acid (12 mg, 0.03 mmol), HATU (15 mg, 0.04 mmol), HOAT (7 mg, 0.04 
mmol) and DIEA (13 mg, 0.1 mmol) in NMP (160 ul). The reaction mixture was stirred 
for 17 h at room temperature. The solvent was removed in vacuo, and the residue was 
dissolved in acetonitrile/water, 50/50, to a total volume of 1.6 ml, and purified using 
preparative HPLC to give the title compound (7 mg, 50%). 
RT (Ci8, UV220 nm): 7.0 min. 

APCI-MS m/z: 469.1 [MH + ]. 

Using the general procedure described in Example 63 and the appropriate amine, the 
compounds of Examples 64 to 90 were prepared. 

Example 64 6-Methvl-N-(2-morpholin-4-vlethvlV2-oxo-5-phenvl-l-r3- 

(trifluoromemvlVphe nvl1-1.2-dihy(iropvridine-3-carboxamide 

RT (C 18 , UV 220 nm): 4.6 min. 

APCI-MS m/z: 486.2 [MH + ]. 

Example 65 6-Methvl-2-oxo-5-phenvl-N-(lH-1.2.4-triazol-3-vn-l-r3- 
f trifluoromethvnphenvll-1 .2-dihvdropvridine-3 -carhnxaTTiiHft 
RT (Cis, UV 220 nm): 5.2 min. 

APCI-MS m/z: 440.2 |MH + ]. 
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Example 66 N-f2-(lH-Indol-3-vnethvn-6-methvl-2-oxo-5-phenvl-l-r3- 
(trifluoromethvlVphenvll- 1 .2-dihvdropvridine-3-carboxamide 
RT (Cis, UV 220 ran): 6.5 min. 

APCI-MS m/z: 516.2 [MH + ]. 

Example 67 6-Methvl-2-oxo-5-phenvl-N-fl-phenvlethvlVl-r3-(trifluoromethvDphenvn- 
1 ,2-dihvdropvridine-3-carboxamide 
RT (Cig, UV 220 ran): 6.8 min. 

APCI-MS m/z: 477.2 [MH + ]. 

Example 68 6-Methvl-2-oxo-5-phenvl-N-(2-phenvlethvl')-l-r3-(trifluoromethvl')phenvn- 
1 ^-dihydropvridine-S-carboxamide 
RT (C 18 , UV 220 ran): 6.7 min. 

APCI-MS m/z: 477.2 [MH + ]. 

Example 69 e-Methvl^-oxo-S-phenvl-N-^R^^-phenvlcvclopropvn-l-rS- 
(trifluoromethviVphenvll- 1 .2-dihvdropvridine-3-carboxamide 
RT (Cis, UV 220 ran): 6.9 min. 

APCI-MS m/z: 489.2 [MH + ]. 

Example 70 N-(2.3-Dihvdro-lH-inden-2-vlV6-methvl-2-oxo-5-phenvl-l-r3- 

(trifluoromethvlVphenvl1-1.2-dihvdropvridine-3-carboxamide 

RT (C 18 , UV 220 ran): 6.8 min. 

APCI-MS m/z: 489.2 [MH + ]. 

Example 71 N-ra-Ethvlpvrrolidin-2-vDmethvn-6-methvl-2-oxo-5-phenvl-l-r3- 
Ctrifluoro-methvDphenyn- 1 .2-dihvdropvridine-3-carboxamide 
RT (Cis, UV 220 ran): 4.7 min. 

APCI-MS m/z: 484.2 [MH + ]. 



WO 2005/026123 



78 



PCT/SE2004/001335 



Example 72 6-Methvl-N-g-naphthvlme^ 

(trifluoromethvPphenyll-h 

RT (Cis, UV 220 nm): 7.0 min. 

APCI-MS m/z: 513.2 [MH + ]. 

Example 73 N-Cl .S-Benzodioxol-S-vlmethvn^-methvl^-oxo-S-phen vl-1 -f3- 

ftrifluoromethvlVphenvn-1.2-dihvdropvridine-3-carb oxamide 

RT (Cis, UV 220 nm): 6.5 min. 

APCI-MS m/z: 507.2 [MH + ].. 

Example 74 N-(2-Chloro-4-fluorobenzvn-6-methvl-2-oxo-5-phenvl-l-r3- 

(trifluoromethvD-phenvn-1.2-dihvdropvridine-3-carboxamide 

RT (C 18 , UV 220 nm): 7.0 min. 

APCI-MS m/z: 515.2 [MH + ]. 

Example 75 6-Methvl-2-oxo-5-phenvl-N-f 2-thienvlmethvl V 1 -f3- 
(trifluoromethvnphenvll-1.2-dihvdropvridine-3-carboxamide • 
RT (Cis, UV 220 nm): 6.5 min. 

APCI-MS m/z: 469.1 [MH + ]. 

Example 76 N-f2-Cvclohex-l-en-l-vlethvn-6-methvl-2-oxo-5-phenvl-l-r3- 

rtrifluoromethvD-phenvl1-1.2-dihvdropvridin e-3-carhnyflrniHe. 

RT (Cis, UV 220 nm): 7.2 min. 

APCI-MS m/z: 481.3 [MH + J. 

Example 77 6-Methvl-2-oxo-N-f4-phenoxvbenzvn-5-phenvl-l-r3- 
(trifluoromethvDphenvn-1.2-dihvdropvridine-3-carboxamide 
RT (Cis, UV 220 nm): 7.3 min. 

APCI-MS m/z: 555.2 [MH + ]. 
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Example 78 N-r(2.5-Di methvl-3-furvl')methvn-6-methvl-2-Qxo-5-phenvl-l-r3-rtrifluoro- 
metfivDph cnvl1-1.2-dihvdropvridine-3-carboxamide 

APCI-MS m/z: 481.4 [MH + ]. 

Example 79 N-( 2-f4-( Aminosulfon yttphenvllethvl I -6-methvl-2-oxo-5-phenvl-l - f3- 

ftrifluoro- methvnphenvl1-1.2-dihvdropvridine-3-carhnyflrnirtft 

RT (Ci8, UV 220 ran): 5.8 min. 

APCI-MS m/z: 556.1 [MH + ]. 

Example 80 6-Methvl-2-oxo-5-phenvl-N-r4-flH-pyrazol-l-vT)henzvn-l-r3- 

(trifluoromethvn-phenvn-1.2-dihvdropvridine-3-carboxamide 

RT (Cis, UV 220 nm): 6.4 min. 

APCI-MS m/z: 529.1 [MH + ]. 

Example 81 6-Methvl-2- oxo-N-phenoxv-5-phenvl-l-r3-ftrifluoromethvnphenvn-1.2- 
dihydro-pvridine-3 -carbox ami de 
RT (Ci8, UV 220 nm): 6.6 min. 

APCI-MS m/z: 465.1 [MH + ]. 

Example 82 N-r(6-Fluoro-4H-1.3-benzodioxin-8-vnmethvll-6-methvl-2-oxo-5-phenv1- 

l-r3-ftriflu oromemvnphenvll-1.2-dihvdropvridine-3-carboxaTT»ide 

RT (Cis, UV 220 nm): 6.6 min. 

APCI-MS m/z: 539.2 |MH + ]. 

Example 83 6-Methvl-2-oxo-5-phenvl-N-r2-(tetrahvdro-2H-pvran-4-vl'>ethvn-l-r3- 

(trifluoro-methvDphenvn-l^-dihvdropvridine-S-carboxamide 

RT (Cis, UV 220 nm): 6.0 min. 

APCI-MS m/z: 485.2 [MH + ]. 
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Example 84 6-Methvl-2-oxo-5-phenv1- N-r3-flH-p vr a 7 j0 I-l-vn P ropvn-1-n- 

(trifluoromethvlVphenvn-1.2-dihvH roDvridine-3-carboxamide 

RT (C 18) UV 220 ran): 5.7 min. 

APCI-MS m/z: 481.1 [MH + ]. 

Example 85 6-Methvl-N-rri-methvl-1H- pvrazol-4-vnmethvn-2-oxo-5-phenvl-l-r3- 

(trifluoro-methvnphenv n-l^-dihvdropyridiTie-^-n arboxaTnifie 

RT (Cia, UV 220 nm): 5.4 min. 

APCI-MS m/z: 467.2 [MH + ]. 

Example 86 6-Methvl-2-oxo-5-phenv1- N-rfl-phenv1-lH-pvrazol-4-vnmethvn-1-r^- 

(trifluoro-methvnphenv n-1.2-dihvdropvridine-3-carboxamide 

RT (Ci 8 , UV 220 nm): 6.5 min. 

APCI-MS m/z: 529.1 [MH + ]. 

Example 87 N-r(5-Methoxv-4-oxo-4H -pvran-2-vnmethvn-6-methvl-2-oxo-5-phenvT-1- 

r3-(trifluoromethvnphe nvl1-1.2-dihvdropvridine-3-carboxaTTiide 

RT (Ci8, UV 220 nm): 5.4 min. 

APCI-MS m/z: 511.1 [MH + ]. 

Example 88 N-(3-Azepan-l-vlpropvl)-6-methvl-2-oxo-5-phenvl-l-r3- 

(trifluoromethvnphenv n-1.2-dihvdropvridine-3-carboxamide 

RT (Cig, UV 220 nm): 5.0 min. 

APCI-MS m/z: 512.3 [MH + ]. 

Example 89 N-(4-CvanobenzvlV6-methvl-2-oxo-5-phen vl- 1 -\ 3- 
ftrifluoromethvDphenv n-1.2-dihvdropvridine-3-carboxamidft 
RT (C 18 , UV 220 nm): 6.4 min. 

APCI-MS m/z: 488.2 [MH + ]. 
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Example 90 6-Methvl-2-oxo-N-r3-f5-oxo-4.5-dihvdro-lH-pvra7.nl-4-vn P ropvn-5- 

phenvl-l-r3-ftrifluorom ethvnDhenv11-1.2-dihvdroDvridine-3-carboxamide 

RT (Cis, UV 220 nm): 5.0 min. 

APCI-MS m/z: 497.2 [MH + ]. 

Example 91 6-MethvI-5-f2-methvl-2H-pvrazol-3-vn-2-oxo-l-f3-trifluoromethv1- 
phenvl)-l,2-dihvdro-pvridine-3-carbo xvUcacid f3-methvl-isoxa2ol-5-vlTr.p.th Y 1) - a miH < > 

a) 6-Memvl-2^xo-l-r 3-trifluoromethvl-phenvD-1.2-dihvdro-Pvridine-3-carboxv1ic acid 
prop-2-vnvlamide 

SOCl 2 (10 ml) was added in one portion to a solution of 6-methyl-2-oxo-l-(3- 
trifluoromemyl-phenyl)4,2-dmydro-pyridine-3-carboxylic acid (Example 1 (b), 1.0 g, 
3.36 mmol) in DCM (10 ml). The solution was stirred magnetically for 1 h at which time 
LC-MS showed complete conversion. The crude mixture was evaporated in vacuo, giving 
the intermediate acid chloride as a yellow solid. This solid was dissolved in 1,4-dioxane 
(10 ml, dried over molecular sieves) and propargylamine (0.23 g, 4. 17 mmol) and 
triethylamine (1 ml) were added. The mixture was stirred for 10 minutes, and LC-MS 
showed complete formation of the product. The mixture was concentrated in vacuo and the 
residue was purified on silica giving the subtitle compound (0.93 g, 83%) as a yellowish 
solid after evaporating the pure fractions. 

*H NMR (DMSO-de): 5 9.82 (1H, t, 77.4 Hz); 8.36 (1H, d, 77.7 Hz); 7.91 (1H, s); 7.90 
(1H, d); 7.82 (1H, t, / 8.1 Hz); 7.73 (1H, d, J 8.1 Hz); 6.63 (1H, d, J 7.5 Hz); 4.10-4.04 
(2H, m); 3. 1 1 (1H, t, J 2.4 Hz); 2.02 (3H, s). 
APCI-MS m/z: 335.1 [MH + ]. 

b) 6-Methvl-2-oxo-l-(3-trifliinrnm ethvlphenvn-l .2-dihvdro-pvridine-3-carboxvlic acid 
(3-methvl-isoxazol-5-vlmethy T>-amidft 

The compound obtained in step (a) (0.050 g, 0.15 mmol) was dissolved in EtOAc (15 ml) 
under magnetic stirring. To this solution was added N-hydroxyacetimidoyl chloride (0.15 
g, 1.6 mmol), water (0.3 ml) and KHCO3 (0.16 g, 1.6 mmol). The mixture was stirred for 2 
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days at which time LC-MS showed 90% conversion. The reaction was stopped and the 
mixture was partitioned between EtOAc (25 ml) and water (25 ml). The organic phase was 
washed (water, brine) and dried. Filtration and evaporation gave a crude mixture which 
was purified by chromatography on silica. Freeze-drying the pure fractions afforded the 
subtitle compound (0.031 g, 53%) as a white powder. 

*H NMR (DMSO-d 6 ): 8 9.86 (1H, t, 7 5.9 Hz); 8.37 (1H, d, J 7.6 Hz); 7.91 (1H, s); 7.90 
(1H, d); 7.81 (1H, t, 77.9 Hz); 7.72 (1H, d, 77.7 Hz); 6.63 (1H, d, 77.6 Hz); 6.15 (1H, s); 
4.58 (2H, d, 5.9 Hz); 2.17 (3H, s); 2.03 (3H, s). 

APCI-MS m/z: 392.2.2 [MH + ]. 

c) 6-Memvl-5-(2-meth vl-2H-Dvrazol-3-vl'>-2-oxo-l-(3-trifluoromethvl-phenvlV1.2- 
dihvdro-pvridine-3-car boxvlic acid (3-methvl-isoxazol-5-vlmethvlVamide 
The compound obtained in step (b) (0.019 g, 0.048 mmol) was dissolved in DCM (1.5 ml) 
and TFA (1.5 ml). A magnetic stirrer bar and N-iodosuccinimide (0.011 g, 0.048 mmol) 
were added and the vial was sealed and stirred for 90 minutes at room temperature. LC-MS 
showed complete conversion of the starting material. The volatiles were removed in vacuo 
and the crude material was purified on silica, giving the 5-iodinated intermediate (0.014 g). 
This intermediate was dissolved in DME (2.5 ml) in a vial, and 5-trimethylstannyl-l- 
methyl-lH-pyrazole (0.02 g, 0.082 mmol) and Pd(PPh 3 ) 4 (0.010 g, 8.7 umol) were added. 
The vial was sealed and the mixture was heated (130 °C) with stirring for 1 h. LC-MS now 
showed complete conversion of the iodide to a product with the expected MW. 
Evaporation and purification by preparative HPLC afforded the title compound (0.008 g, 
35%, two steps) as a white solid after freeze-drying the pure fractions. 
*H NMR (DMSO-drf): 8 9.82 (1H, t, J=6.0 Hz); 8.21 (1H, s); 8.02 (1H, s); 7.92 (1H, d, 7 
7.6 Hz); 7.88-7.78 (2H, m); 7.53(1H, d, 7 1.9 Hz); 6.33 (1H, d, 7 1.9 Hz); 6.16 (1H, s); 
4.60 (2H, d, 76.1 Hz); 3.72 (3H, s); 2.17 (3H, s); 1.82 (3H, s). 
APCI-MS m/z: 472.1 [MH + ]. 
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Example 92 6-Methvl-5-f 2-methvl-2H-pvrazol-3-vlV2-oxo-l-f3-trifluoroTnftthv1- 
phenvD-1 .2-dihvdro-pvridine-3 -carboxvlic acid f5-memanesulfonvlmethyl- 
ri.2.41oxadiazol-3-vlmethvlVamide 

a) 6-Methyl-5-(2-methvl-2H-pvrazo1-3- vn-2-oxo-1 -rt-trifluoromethvl-phenvlVl .2- 
dihvdro-pvridine-3-carboxvlic acid 

Ethyl 5-iodo-6-methyl-2-oxo-l-[3-(trifluoromethyl)phenyl]-l,2-dihydropyridine-3- 
carboxylate (Example 63 (b), 0.77 g, 1.7 mmol), DME (25 ml), 5-trimethylstannyl-l- 
methyl-lH-pyrazole (0.49 g, 2 mmol), Pd(PPh 3 ) 4 (0.10 g, 0.087 mmol) and a magnetic 
stirrer bar were placed in a pressure safe glass vessel. The vessel was sealed and heated 
(130 °C) with stirring overnight. LC-MS showed complete formation of the product. The 
mixture was allowed to cool, and was then diluted with EtOAc (50 ml), washed with water 
and brine, and further dried with Na 2 S0 4 . Filtration and evaporation and subsequent 
purification on silica gave the intermediate ester. This material was dissolved in THF (10 
ml) and water (5 ml) and NaOH (2M, 1 ml, 2 mmol) was added. The mixture was stirred at 
50 °C for 1 h. The THF was evaporated off and the aqueous solution was acidified 
whereupon the product precipitated. The product was extracted with EtOAc. The extracts 
were dried (Na 2 S0 4 ) and evaporated to give the carboxylic acid (0.3 g, 47%) as yellowish 
solid. 

^NMR (DMSO-d tf ): 8 13.80 (1H, s); 8.25 (1H, s); 8.07 (1H, s); 7.99-7.93 (1H, m); 7.90- 
7.85 (2H, m); 7.54 (1H, d, / 1.8 Hz); 6.36 (1H, d, J 1.8 Hz); 3.73 (3H, s); 1.86 (3H, s). 
APCI-MS m/z: 363.3 [MH + ]. 

b) 6-Memvl-5-f2-met hvl-2H-pwazol-3-vlV2-oxo-l-r3-trifluoromethvl-phenvn-1.2- 
■dihvdro-p vridine-3-carboxvlic acid cvanomethvl amide 

The compound obtained in step (a) (0.2 g, 0.53 mmol) was dissolved in 1,4-dioxane (5 ml), 
HBTU (0.19 g, 0.5 mmol) and DffiA (0.32 g, 2.5 mmol). The mixture was stirred for 10 
minutes and aminbacetonitrile hydrochloride (0.55 g, 0.6 mmol) was added. After 1 h the 
mixture was evaporated and the residue purified by chromatography on silica to give the 
amide (0.15 g, 72%) as a white solid. 
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*H NMR (DMSO-dtf): 8 9.75 (1H, t, J 5.9 Hz); 8.22 (1H, s); 8.03 (1H, s); 7.93 (1H, d, J 

7.25 Hz); 7.88-7.81 (2H, m); 7.54 (1H, d, J 1.8 Hz); 6.34 (1H, d, J 1.8 Hz); 4.31 (2H, d, J 
5.9 Hz); 3.72 (3H, s); 1.83 (3H, s). 

APCI-MS m/z: 416.2 [MH + ]. Retention time 2.2 minutes. 

c) 6-Methvl-5-r2-met hvl-2H-Dvrazol-3-vn-2-oxo-l-f3-trifluoromethv1phenvlVl.2- 
dihydro-pvridine-3-ca rboxvlic acid nsr-hvdroxvcarbaimmidovlmethvlVaTTiide 

The compound obtained in step (b) (0.21 g, 0.5 mmol), hydroxylamine hydrochloride 
(0.070 g, 1 mmol), NaOAc (0.080 g, 1 mmol), EtOH (2 ml) and a magnetic stirrer bar were 
placed in a vial. The vial was sealed and the mixture was heated (90 °C) with stirring for 3 
h. LC-MS showed complete conversion of the nitrile into a mixture of two compounds 
with the masses 449 and 465 (|MH + ]). Evaporation and purification on preparative HPLC 
gave a mixture of the two products containing 90% of the desired compound. This material 
was used without further purification. 

APCI-MS m/z: 449.2 [MH + ]. 

d) 6-Methvl-5-(2-met hvl-2H-pvrazol-3-vn-2-oxo-l-f3-trifluoromethvlphenvn-1.2- 
dihvdro-pvridine-3-c arboxvlic acid ( 5-methanesulfonylmethvl- 11 .2.41oxadiazol-3- 
vlmethvD-amide 

The compound obtained in step (c) (0.019 g, 0.042 mmol) was dissolved in 1,4-dioxane 
(dry, 1 ml) and CH 3 CN (dry, 1 ml) in a vial. 2-Methanesulfonylacetylchloride (prepared 
according to literature procedures, 0.015 g, 0.095 mmol) was added, the vial was sealed 
and the mixture was stirred at room temperature for 1 h. Isolation of this material and 
purification by preparative HPLC gave, after freeze-drying, the required intermediate 
(0.011 g). This solid was dissolved in 1,4-dioxane (2 ml) in a vial and acetic acid (5 drops) 
was added. The vial was sealed and the mixture was heated (90 °C) with stirring for 5 h 
(monitoring the reaction by LC-MS). When reaction was complete, the mixture was 
allowed to cool and the volatiles were removed in vacuo. The crude mixture was purified 
by preparative HPLC to give the title compound (0.008 g, 35%, 2 steps) as a white solid 
after freeze-drying the pure fractions. 
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*H NMR (DMSO-dtf): 5 9.93 (1H, t, 76.0 Hz); 8.21 (1H, s); 8.04 (1H, s); 7.93 (1H, d, / 
7.93 Hz); 7.88-7.82 (2H, m); 7.53 (1H, d, / 1.9 Hz); 6.33 (1H, d, / 1.9 Hz); 5.18 (2H, s); 
4.70 (2H, d, J 6.0 Hz); 3.72 (3H, s); 3.19 (3H, s); 1.83 (3H, s). 
APCI-MS m/z: 551.2 [MH + ]. 

Example 93 6-Methvl-5-(2-methvl-2H-pvrazo1-3-vn-2-oxo-l-(3-trifluoromethv1- 
phenvl)-1.2-dihvdro-p vridine-3-carboxvlic acid (n.2.41oxadiazol-3-v1methyl) -aTniHft 
6-Methyl-5-(2-methyl-2H-pyrazol-3-yl)-2-oxo-l-(3-trmuoromelhyl-phenyl)-l 
pyridine-3-carboxylic acid (N-hydroxycarbainimidoylmethyl)-amide (Example 92 (c), 
0.017 g, 0.038 mmol), triethyl-orthoformate (1 ml) and a magnetic stirrer bar were placed 
in a vial. The vial was sealed and the mixture was heated (130 °C) with stirring for 3 h. 
LC-MS showed complete conversion of the starting material to a product with the expected 
MW. The volatiles were removed in vacuo and the residue was purified by preparative 
HPLC. Pure fractions were freeze-dried to give the title compound (0.009 g, 53%) as a 
white solid. 

X H NMR (DMSO-d*): 5 9.92 (1H, t, J 5.9 Hz); 9.54 (1H, s); 8.21 (1H, s); 8.03 (1H, s); 
7.93 (1H, d, J 7.0 Hz); 7.88-7.82 (2H, m); 7.53 (1H, d, J 1.8 Hz); 6.33 (1H, d, / 1.8 Hz); 
4.69 (2H, d, J 5.9 Hz); 3.72 (3H, s); 1.83 (3H, s). 
APCI-MS m/z: 459.1 [MH + ]. 

Example 94 6-Methvl-5-f l-methvl-lH-pvrazol-5-vlVN-/r5-( r methvlsulfonvDpvridin-2- 
vl1methvll-2-oxo-l-r3-f txifluoromemvl)phenvll-1.2-dihvdropvrimne-3-carboxarriide 

a) 5-(MethvltMo')pvrid5ne-2-carbomtrile 

5-Bromo-pyridine-2-carbonitrile (2.63 g, 13.7mmol), sodium methanethiolate (1.44 g, 20.5 
mmol), potassium. carbonate (3.79 g, 27.4 mmol) in NMP (60 ml) were stirred in a sealed 
flask overnight. The mixture was partitioned between ethyl acetate and water. The organic 
phase was washed with water several times, brine and dried over sodium sulphate. The 
solvent was removed in vacuo to afford the title compound as a yellow solid (2.0 g, 99%). 
X H NMR (CD3OD): 8 8.54 (1H, d, J 2.3 Hz); 7.83 - 7.71 (2H, m); 2.60 (3H, s). 
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b) 5-(Methvlsulfonvl)pvridine-2-carbonitrile 

5-(Methylthio)pyridine-2-carbonitrile (2.0 g, 13.3 mmol) was dissolved in DCM (20 ml) 
and cooled to -15 °C and 3-chloroperoxybenzoic acid (6.75 g, 27.4 mmol) was added in 
portions while the temperature was kept between -15 °C to -10 °C. When the addition was 
complete, the cooling bath was removed and the mixture was stirred at room temperature 
for 2 h. 2M KOH and DCM were added. The organic phase was separated, washed twice 
with 2M KOH, water and brine, dried over sodium sulphate and evaporated to afford the 
title compound as a white solid (2.15 g, 89%). 

*H NMR (CD 3 OD): 5 9.22 (1H, d, J 2.3 Hz); 8.54 (1H, dd, J 8.1, 2.3 Hz); 8.13 (1H, d, J 
8.3 Hz); 3.27 (3H, s). 

c) I r5-fM ethvlsulfonvnDvridin-2-vnmethvl 1 amine hydrochloride 

5-(Methylsulfonyl)pyridine-2-carbonitrile (2.15 g, 11.8 mmol) was dissolved in methanol 
(230 ml). 6M HC1 (1 ml) and 10% palladium on carbon (234 mg) were added and the 
mixture was stirred under an atmospheric pressure of hydrogen overnight. The catalyst was 
removed by filtration through celite and the solvent was evaporated, water was added and 
the solution was freeze-dried to afford the title compound as a yellow powder (2.34 g, 
89%). 

*H NMR (CD 3 OD): 5 9.10 (1H, d, J 2.2 Hz); 8.36 (1H, dd, J 8.2, 2.4 Hz); 7.68 (1H, d, J 
8.8 Hz); 4.29 (2H, s); 3.22 (3H, s). 

d) 6-Methvl-5-f l-methvl -lH-pvrazol-5-vlVN-f r5-rmethvlsulfonvnpvridin-2-vl1methvl 1- 
2-oxo-143-(trifluoro methvl > )phenvl1-1.2-dihvdropvridine-3-carboxamide 

HBTU (30 mg, 0.079 mmol) was added to {[5-(methylsulfonyl)pyridin-2-yl]methyl} amine 
hydrochloride (20 mg, 0.090 mmol), 6-methyl-5-(2-methyl-2H-pyrazol-3-yl)-2-oxo-l-(3- 
trifluoromethyl-phenyl)-l,2-dihydro-pyridine-3-carboxylic acid (Example 92 (a), 27 mg, 
0.072 mmol) and DIEA (23 pi, 0.31 mmol) in NMP (0.25 ml) and the mixture was stirred 
in a sealed vial overnight. The product was purified by preparative HPLC and freeze-dried 
to give the title compound as a white solid (8 mg, 20%). 
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*H NMR (CD3OD): 5 9.01 (1H, d, J 2.2 Hz); 8.37 (1H, s); 8.28 (1H, dd, J 8.4, 2.3 Hz); 
7.93 - 7.80 (3H, m); 7.73 - 7.60 (2H, m); 7.57 (1H, d, J 2.0 Hz); 6.38 (1H, d, J 2.0 Hz); 
4.83 (2H, s); 3.79 (3H, s); 3.18 (3H, s); 1.94 (3H, s). 
APCI-MS m/z: 546.1 [M + ], 

Example 95 5-(3,5^Dimethvhsoxazo1- 4-vlV6-methvl-N-f r5-fmethvlsulfonv1-)pvridin-2- 
Yl1methvn-2-oxo-l-r3-(trifluoromethvI ^Dhenv11-1.2-dihvdropvridine-3-carboxamide 

a) 5-(3,5-Dimethvlisoxazol-4-vlV6-TTiet hvl-2-oxo-l -r3-(trifluoromethvnphenvn-1 1- 
dihvdropyridine-3-carboxvlic acid 

Ethyl 54odo-6-methyl-2-oxo-l-[3^Mfluoromethyl)phenyl]-l,2-dihydropyridine-3- 
carboxylate (Example 63 (b), 0.72 g, 1.6 mmol), DME (20 ml), 3,5-dimethylisoxazolyl-4- 
boronic acid (0.28 g, 2 mmol), Pd 2 (dba) 3 (0.036 g, 0.039 mmol), PPh 3 (0.062 g, 0.23 
mmol), 2M Na 2 C0 3 (10 ml) and a magnetic stirrer bar were placed in a pressure safe glass 
vessel. The vessel was sealed and heated (120 °C) with stirring overnight. LC-MS showed 
complete formation of the required product (including hydrolysis of the ester). The mixture 
was allowed to cool, the aqueous phase was acidified, and the organic phase was diluted 
with EtOAc (50 ml) and the phases were allowed to separate. The organic phase was 
washed with water and brine, and further dried with Na 2 S0 4 . Filtration and evaporation 
gave a crude mixture which was purified by preparative HPLC giving the carboxylic acid 
(0.27 g, 43%) as yellowish solid. 

*H NMR (DMSO-d$): 8 13.93 (1H, s); 8.25 (1H, s); 8.07 (1H, s); 7.99-7.93 (1H, m); 7.89- 
7.85 (2H, m); 2.35 (3H, m); 2.15-2.10 (3H, m); 1.85 (3H, s). 
APCI-MS m/z: 393.1 [MH + ], 

b) S-P^-Dimethyhsoxazol^-vn-e-met h vl-N-f r5-(rnethvlsulfonvttpyri&n-2-vnmethv1 1- 
2-oxo-l-r3-ftrifluoromethvnphenvn- \ .2-dihvdropvridine-3-carboxamide 
The title compound was prepared from 5-(3,5-dimethylisoxazol-4-yl)-6-methyl-2-oxo-l- 
[3-(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxylic acid using a method 
analogous to that described in Example 94. 
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*H NMR (CD3OD): 8 9.01 (1H, d, J 1.8 Hz); 8.31 (1H, s); 8.28 (1H, dd, J 8.2, 2.4 Hz); 
7.92 - 7.80 (3H, m); 7.70 (1H, d, J 7.9 Hz); 7.62 (1H, d, J 8.2 Hz); 4.82 (2H, s); 3.18 (3H, 
s); 2.34 (3H, d, J 2.2 Hz); 2.18 (3H, d, J 2.0 Hz); 1.93 (3H, s). 
APCI-MS m/z: 561.1 [MH + ]. 



Screen 

Human Neutrophil Elastase Quenched-FRET Assay 

The assay uses Human Neutrophil Elastase (HNE) purified from serum (Calbiochem art. 
324681; Ref. Baugh, R.J. et al., 1976, Biochemistry. 15, 836-841). HNE was stored in 
50 mM NaOAc, 200 mM NaCl, pH 5.5 with added 30% glycerol at -20 °C. The protease 
substrate used was Elastase Substrate V Fluorogenic, MeOSuc-AAPV-AMC (Calbiochem 
art. 324740; Ref. Castillo, MJ. et al., 1979, Anal. Biochem. 99, 53-64). The substrate was 
stored in DMSO at -20 °C. The assay additions were as follows: Test compounds and 
controls were added to black 96-well flat-bottom plates (Greiner 655076), 1 jiL in 100% 
DMSO, followed by 30 fiL HNE in assay buffer with 0.01% TritonX-100. The assay 
buffer constitution was: 100 mM Tris (pH 7.5) and 500 mM NaCl. The enzyme and the 
compounds were incubated at room temperature for 15 minutes. Then 30 /d substrate in 
assay buffer was added. The assay was stopped after 30 minutes incubation at room 
temperature by adding 60 jtil stop solution (140 mM acetic acid, 200 mM sodium 
monochloroacetate, 60 mM sodium acetate, pH 4.3). Fluorescence was measured on a 
Wallac 1420 Victor 2 instrument at settings: Excitation 380 ran, Emission 460 nm. IC50 
values were determined using Xlfit curve fitting using model 205. 

When tested in the above screen, the compounds of the Examples gave IC50 values for 
inhibition of human neutrophil elastase activity of less than 30 nM, indicating that the 
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compounds of the invention are expected to possess useful therapeutic properties. 
Specimen results are shown in the following Table: 



Compound 


Inhibition of Human Neutrophil Elastase 
IC 50 (nM) 


Example 2 


46 


T^-y QTTIfilp *I 
J-zAcUlipiC J 


A O 

48 


Example 1 


47 


Example 32 


3 


Example 36 


17 


Example 46 


7 


Example 91 


12 



